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The first prize winners of the 
Don Doie comptifion ore 
Mourmo Cunninghoin Brown 
irom Henley In Arden and Gerry 
Galloway Of Liverpool they 
receive a copy of Virgins Dan 
Dare book. The Mon Who Drew 
Tomorrow, the life story of Dan 
Core's original illustrator Frank 
Hampson. 

A lurlher 25 enlranfs win a 
copy Of I he game 

They ore. 

R.Oouglas, Mosfellssveii, 
Iceland: Paul Sullivan. BFPG43. 
Richard Hockey, London Ei8 
BAlkimon, Darlington; T.You, 
Cardifl; AHawscrofl. Mane hos- 
ier. COf unsun, Stoke; M Kemp, 
Weslerhorft. N.Almond, Coven- 
iry. E Bennei SW11. TMilter, 
Staines; POodsfey, Nottingham; 
D.J Morgan. Swansea; BHerwig, 
Kortenburg, Belgium; A Siddai. 
Chesterfield m Watson, Darwen, 
T Witt, Galhampton; L.Voort. 
Leiden, Holland, Offenders. 
Fornham; P Marl, Chester; 



C Womack, Norlhalerton; 
GShimmings, St Leonards; 
ft Jones, Belfast; I McVicar, 
Clydebank; G Darlington, Liver- 
pool. 

Colossus 4 

Chess 

winners 

Chess seems to be a 
popular pastime among ZX 
readers |Jding Irom the large 
number of entries lor our 
Colossus 4 Chess competition, 
Almost without exception every 
entrant deduced the correct 
solution to the chess problem — 
whiles move was King C7— C8 

Now 20 winners will be able 
to wile away the long winter 
evening locked in Intellectual! 
combat with CDS’s excellent 



Advance Software ore So tallow up their Hardball conversion 
with two new titles. Indoor Sports is another conversion - a 
collection of Darts, Ten Pin Bowling, Blow Hockey and Ping tong 
all on a single lope - and is due out in February tor £8.95 
Butch Hardguy is mean! to be a sort ot Rombo spool In which 
the alo re mentioned Butch has to free loads of POWs from cells 
on 20 different screens The price of Buichness is £795 



Colossus 4 Chess program 

They are 

Rob Ramshow, Tynemouth: 
Jim Feitham. Mordert; Mark 
Teeger, London NW6: D.French, 
Margate, Mike Looseley Hat 
mondsworth; P.Lonlf, Bad Vllbe. 
WGermany: toul Hargreaves 
Brendlord; De Me ester Bart. 



Bombrugge Belgium; John 
Clllion. London SE3 CSEvans 
BFPO 45, S Peering, London El; 
N P Pawley, Kings Lynn; J JCarr 
Cambridge. GHavenhand. 
Sheffield: Brian Taylor, 

Scunthorpe. J.Scherphuis, 
Base hen Duin. The Netherlands 
A. Addlesee, Leicester. 
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Dan Dare 
Winners 



Opus axe 
Discovery 

Opus have ceased 

B roduclion of Discovery Disc 
rives lor Ihe Spectrum A 
spokesman lor Opus said. It's 
purely a commercial decision. 
We are now getting involved In 
larger more lucrative markets 
such as IBM and these ore 
laking up all aur available 
resources. We shall of course sf ill 
be giving technical support to 
existing owner!' 

Opus soy they have no 
furiher stocks available 
allhough some dealers may 
hove limited supplies. An 
estimated 15.000 Discovery 
Drives have been sotd since ils 
introduction. 

II is not known whether 
another company is io step in 
and continue production ot the 
Discovery. 



Macho Man 
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Ocean’s trio 

As well as their heavily hyped Christmas biggies, Mice 
Cobra and Top Gun, Ocean have alto lined up a few 
other games with a bit less accompanying fanfare, 
legend of Kage Is yel another martial arts type smash 
’em up, while Double Take Is an odd sounding game 
Involving cyclotrons and alternate dimensions and, of 
course, a healthy dose of violence. Then there's the coin- 
op conversion that we've all been waiting far . . . Donkey 
Kong. Call me a cynic, but I can't help thinking they've 
missed the boat with that one. 



Spectrum Games Top Ten 



* < 7 ) 
2 ( 1 ) 
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Thvial Pursuit 
Computer Hits 3 
Gauntlet 
Aliens 

The Great Escape 
Paperboy 
Space Harriers 



Domark 

Beau Jolly 

US Gold 

Electric Dreams 

Ocean 

Elite 

Elite 

Ocean 

Imagine 

US Gold 



Cobra 

Konami's Coin OP Hits 
Infiltrator 

(Chart supplied Py WH Smith] 



War in Orbit 



GuiGk$l(vo*f latest game, Defcom, Is all about the 
American Strategic Defence initiative (SDl). The game 
has the orbiting weapons system taken over by invading 
aliens who decide to use it for their own purposes. Only 
you, in the role of heroic Nick Diamond can save the 
Earth, assuming that you've got £8 95 to spare to gel you 
storied. 





Trivial Pursuit 



Robert Burgess of Bother hom 
bat! led bravely in the I Inals of 
Domprks Golden Trivia Chal- 
lenge. held in London As ZX s 
representative, Robert, narrowly 
missed pelting info the lost six 
by ihe odd wedge Allhough 



Robert wos noi destined lo 
carry olf Ihe £10000 solid gold 
Trivial Pursuit Set he did lake 
home Ihe new Genus 2 Edition 
of the game os o runners up 
prize 



ZXBMX 



We probably shouldn't admit It but the Commodore 
version of BMX Simulator released by budget software house 
Code masters was one of out recent lunchtime favourites. 
Imagine then the breathless anticipation with which wo 
await the arrival of the Spectrum vertlon, With a track lull 
at ramps, bank*, whoop* and burns there are all sprit of 
poiitblllhftft tar cycle mayhem and all you need lo join In 
is £1.09, 



Sounds familiar 



Masfertronlc have got a new 
game lined up called 
Terminus. It's a massive 
arcade adventure with lots 
and lots of screens and you 



have lo guide your cute 
little sprite past tots at traps 
and aliens and |stop me It 
you've heard this before. . .J 
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NEWS 





NEWS 





76 



The Doomsday papers is me subfile of the sequel to 
Activision's earlier Hacker game. This time you're playing for 
realty big stakes as the CIA has asked you to sOve the entire 
planet from the Russians Tfcove got to do o bit of computerised 
Spying and hock your way into the computer in a Siberian 
security complex 

The Doomsday Papers retails at E9. 95 
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The 

Alternative 

Budget 

Yet another budget software 
label has launched itself 
onto the market. In the 
shape of Alternative 
Software. Their first two 
offerings, priced at £1.99 are 
Mowzaff {a cricket gome, 
would you believe) and 
Henry's Hoard, a 50 screen 
platform gome. We haven't 
actually seen the games 
yet, but the cassette inlays 
look nice. . . 



Battle of Britain 



The PSS Wang amors series 
marches ever onwards with 
the release of Battle of 
Britain. This manages to 
combine a deploy your 



farces against the deadly 
Hun' strategy gome with a 
lew flight simulator style 



arcade sequences (at the 
"blow the deadly Hun out of 



the sky' type), so it may well 
appeal fa more than just the 
usual wargame foil owing. 



Into the hive 

The Hive Is a Uttte task l* to destroy the Queen 

something that Firebird are of the Hive. The game is 
preparing for the New Year. being written by fhe Torus 
Set inside a hive where your team (ot Gyror tame). 



Round 
the bend 

©key. hand! up oil the 
overgrown kids who used to 
have a ScatoKfnc kit? Well 
you con Indulge In tonne 
computerlted nostalgia with 
Sc a lex trie on your 
Spectrum, courtesy ot 
Leisure Geniui/Virglh. the 
game casts M.es 



Starlight 

GreyteH - The Legend of 
Norman, is fhe first release by a 
new full price software house 
called Starlight Norman is a 
humble cat in a world entirely 
inhabited by animal characters 
such os Potbeliius, the dog 
landlord, Biotfo. the drunk 
rabbit ond Willy the pig police- 
man Dissatisfied with his un- 
eventful life Norman sets oft to 
defeoi the evil Moron, a ruler 
who has been making life hell 
lor the denizens ot the mena- 
gerie kingdom. 



All this and Hacker two! 



HAGKIR I 



More war 

Vet another WWII battle zone gets the wargame 
treatment. CCS have come up with Vulcan, which 
reproduces the Tunisian campaign of World Wor II. The 
game is for 1 or 2 players and allows you to control 
either Allied or Axis forces and comes packed with all 
sorts of maps and photos, and a big video box for £9.95, 









HOW TO GET YOUR SPECTRUM REPAIRED FOR ONLY £19.95 
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Update Your Rubber Keyboard 
to a New Spectrum* gig 

Fitted for only £ 31 .90 



. £T SO post i pjcfcin^ 
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ARE YOU ANOTHER CUSTOMER - fed UP I£*°e» 

waiting weeks for your estimate? 

Weed your computet repaired fast 3 Then send it now to me Mumper On# Repair 
company in me LJ.it, or call in and see us at our fully equipped 2.500 sou are foot workshop 
with all the latest t«t equipment avalUDPe you are more than welcome * 

we win repair your computer while you wait and help you with any of vour technical problems 
commodore computers repaired for only £15 do Please note we gove you a 100% low fl<ed 
prtt# pt 1*991 w-hnen i he lubes return post and pKtffng: VAT rwr a between pnee U ke s<5rti# 
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wrvics « we naw tnouwntis of customers from jn over the wonts higniv ae'i anted with our 
service a first class reputation tor speed and accuracy Don t forces *« aiso now nave a 
service Branch in Manchester city centre for wnre you wa-t service 
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140 Hlgfi Street West Glossop, Derbyshire SK13 BHJ 
Tel 0457J-66S55/67761 Head office & access orders queenes 
Manchester 061- 236 0376 while you wait repair centre only. 



SINCLAIR 

QUALITY APPROVED REPAIR CENTRE DrliKCD ' 



SPECIAL OFFER 



SPECIAL OFFER! 



TEN * REPAIR SERVICE 



Copyrtgnt vtieovaurt Ltd ko 68?iJi 





SPECTRUM GAME REVIEW 




Arcade action in the 
necromancers dungeon 
as the magical fiak 
flies. . . 



*=■ ilieen dungeons pocked with 
spectres, necromancers and 
assorted nasties lie in wait for 
those brave enough! to enter. 

Taking the roie Of Thor, who 
can be joined by Shebo 
(controlled by a second player) 
you must hack and zap your 
way through rooms, 
passageways and stairways to 
get to the treasure 

Dandy may seem an odd 
name for o massive, magical, 
arcade adventure bul it is 
named after an original game 
that later became known as 
Gauntlet. 

Only a fraction of each 
dungeon level is shown on the 
sceen at any one time which 
llip to the neirt section when you 
move oft the edge of the screen 
This lock ot gradual scrolling 
means that you often rush into 
situations you’d rather avoid like 
a horde of necromancers. 

Immediately below the 
dungeon display is a scroll 
indicating the presenl levels ol 
energy and number of keys, 
treasure and spells for each 
player. 



You begin ihe game with 1000 
energy units that are drained at 
an alarming rale whenever a 
nasty gets near you. Luckily this 
can be topped up by collecting 
piles of food that are strewn 
around the dungeon (usually on 
the wrong side of on army of 
dungeon denizens). 

Keys, magic and treasure can 
also be found and are essential 
to your survival 

The keys are used to open the 
doors that would otherwise block 
your path but since there are 
less keys than doors, care must 
be taken to use them only on 
the doors that are Important and 
lead to treasure or the way out 
Quite often a room has several 
doors all leading to dead ends 
when the correct route is 
through a teleport pad lhat 
jumps you to a similar pad in on 
adjacent room. 

Use the valuable keys on 
dead end doors and you won t 
have enough to reach Ihe stairs 
that lead to the neirt level. 

Pressing the fire button hurts a 
hail ol blasts at the nasties in 
your fine of fif& One hit is 
enough to take out most 
dungeon dwellers but the 
necromancers need d hits to kill 
them. The worst to shift are the 
spectres not only because they 
need more hits to kill them but 
also they con dntt through waits 
that block the others, if you don't 
get them, they'll certainly get 
you 

There can be os many as 
Ihirty or more critters coming at 
you so even one shot nasiies 
become a big problem The 
answer lies in magic. 



Unfortunately, the spelts thol 
you find hove a random effect 
when they are cast Sometimes a 
spell may wipe oul a screenful 
ot nasties but others may only 
stun them for a short time or just 
disorienatate them. 

Even if you ve wiped them out 
you must move quickly as they'll 
quickly be replaced as more 
are generated 

If things get really tough and 
your energy plummets you can 
trade Ireasure for energy that 
might keep you going long 
enough to find some more food. 

Dandy must be ployed ai a 
frantic pace otherwise you will 
be constantly overrun with 
nasiies This will mean that you 
will make mistakes such as using 
a key on ihe door you were 
trying to avoid ietling loose a 
horde of monsters thai begin to 
chase you, 

Complete a set of dungeons 
and you'll be awarded a clue 
but you'll need 1o survive all of 
them to gel oil three clues to 
solve the gome 

I'm not sure of the point ol 
these clues that are thrown in 
almost as an afterthought but 
perhaps when the riddle is 
solved it will make more sense 
Bui before then I’ve got a tew 
more spectres to irashi 
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Four top notch games 
for the price of one 
from Durel! 



Big 4 

Durell 

£9.95 



F= our ot QureH's best known 
gomes are now available in a 
single twin cassette pack Now 
for the price of one game you 
can fly a deadly lynx helicopter 
in Combat Lynx, drive a Turbo 
Esprit in a city centre car chasa 
infiltrate an enemy security base 
in Saboteur and disable an anti- 
matter plant in Critical Moss 

Combat Lynx 

The action begins on the launch 
pad os you arm your combal 
Lynx helicopter tor Ihe mission 
ahead Your job is to protecl 
and ferry troops between a 
maximum at six bases (depends 
on gome level} while fighting the 
planes, helicopters, tanks and 
gun emplacements of the 
enemy forces. 

Through your controls you 
must plot the positions of the 
bases and the approaching 
forces and defend the ones most 
at risk while keeping the others 
fully supplied, 

This isn't on easy game to 
leorn with over 30 key controls to 
perfect but it is still one of the 
best combat flight simulators. 

Turbo Esprit 

Driving your lotus Turbo Esprit 
around one of four city cenlres 
ot 150mph isn't easy especially 
when you re supposed to be the 
good guy and avoid mowing 
down pedestrians and other 
drivers, Meanwhile the bad guys 
ore operating a drugs ring and 
you must find and catch tne 
armoured supply car and the 
tour pick up cars before the hit 
cars find you. 

Unfortunately, you must stop of 
traffic lights and observe other 
driving lows white the drug 
dealers will shoot anyone in an 
attempt to get away 

Tracking down your targets is 
easy using the scanner that 
reports their position which you 
can follow on your map but look 
out tor warnings about hit cars 
approaching you These try to 
gun you down from behind so if 
you get a warning you'll need to 
perform a speedy manoeuvre lo 
gel behind them! 

An excellent cor chase game 
but don't be surprised if your 
penalties (for crashing, running 
lights, shooting innocent people) 
are greater than your score. 





Saboteur 

As a change ol pace Saboteur 
hos you creeping around a 
warehouse that the villains are 
using as a central securiiy 
station Your mission as an ace 
mercenary is to infiltrate the 
warehouse and find a disk that 
contains the names of oil the 
rebel leaders 

Naturally you're an expert 
martial ariist os the game was 
released when kung fu gomes 
ruled. 

Now it is looking a little dated 
but has survived mainly due to 
the size ol the warehouse you 
must explore and the choice of 
weapons you can find and use 
on the patrolling guards The 
guards also have dogs that 
constantly snap al your heels 
and droin your energy 

Evenlually you should make 
your way lo the root where a 
helicopter waits to rescue you 

Critical Mass 

My pick ol the bunch is Critical 
Moss that gives you fusf fen 
hours gametime to travel 
through the five zones to reach 
the power planl before it 
explodes 

Naturally this isn't going to be 
easy as the enemy that invaded 
the planet and caused all the 



trouble oiiempt to destroy your 
rocket propelled hovercraft, This 
is protected by a forge field that 
is weakened by any collisions 
with the rocks that strewn the 
surface or by enemy tire It this 
gives way your ship dramatically 
explodes around you leaving 
you hovering above a pile of 
rubble. 

II you're lucky you can hover 
to a replacement pod and get 
another ship lo continue your 
mission II you're unlucky you'll 
be eaten by one of the Dune 
style giant worms that rear out of 
the planet lo chomp you, 

Should you manage to reach 
the base you then have to find a 
way in pasi the fused mines, 
disorientation clouds and 
protective wall before you can 
hove a sboi at the energy 
concentrator to Clos down the 
reactor 

Each gome separately is well 
worlh playing with; my favourite 
being Combat lynx and Critical 
Mass but with four hits lor Ihe 
price of one, it ju$i has to be a 
monster hit, 
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Spectrum & Amstrad 
available November 20th 

Commodore 64 
available January 20th 

Trade enquiries to Centresoft 

on 021 356 3388 

Sales dept., 

Castle Lodge, Castle Green, 
Taunton, Somerset TAT 4AB 
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Spectrum in October, Amstrad in November, Commodore 64 fn December. All £9,95 
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SPECTRUM PROGRAMMING 










Ofou are standing by the 
vO/'an c i en t s t on e yatcuay o t' 
ruined abbey, ro the 
southeast the dark leafy 



is s e s 



s u i) on erred 
I'iSiny moon , 



are 



ayaitist the 
lahite to the 



north a broad track winds 
its way towards the bills- 
' ' b e r e i s an old, w e a t b e r e d 
Vl? in sc v iPt ion carved iti t o a 
l arae si ah set into the 
wat l . 

You ex am it>e the *nsc v int ion * 
which reads: HEBE LIE THE 
BODES OF ClfTHBEltr, ABBOr OF 



HOC, LESr YE PEIIXSH 



OCSDCk'iJ^ 



iHumtnalor of wort, ihawing on* pos«ltM# form ol d*eo«mon 






urn 



elcome back la ZX 

Computing s Anglo-Saxon 

department If you've been 
dabbling with the Illuminator 
program from last months 
article you should now be the 
possessor ol the following Hems: 
(a) 26 large initial letter shapes 
stored in > 3 ? bytes; (b) a 
redesigned 'normal” character 
set stored In 768 bytes; and very 
probably (cj spots before the 
eyes! Never mind — this month 
we'll make all your tribulations 
worthwhile so put yourself in a 
suitably medieval frame of mind, 
and let's gel down to the serious 
business of churning out on 
Illuminated masterpiece or 
two. , . 

What we need, of course, is 
Listing 1 — this Is Ihe assembler 
program which we'll be using to 
print our strings of text. If you 
don’t hove an assembler, you 
can use Listing 2 instead. This 
BASIC program will poke In the 
code lor you and save It to 
microdrive — but you con 
change line 50 to on ordinary 
SAVE command If you're working 
with tape The code is stored 
from 64800 onwards, and is 518 
bytes long. Before you con use It, 
you need both the byies for the 
illuminated capitals, and those 
for your redesigned "normal” 
characters residing in memory 
from 62976 onwards and 64000 
onwards respectively (i.e exactly 
as saved by the Illuminator 
program last month.) Don't forget 
to lower RAMTOP before loading 
in the three sections of code; 
CLEAR 62975 is what you want. 
(When oil ihe various parts are 
in memory, you'll probably find It 
convenient to save a copy of the 
whole lot together as a single 
code block Of 2342 bytes trom 
62976 onwards] 

To try It out, enter the 
following command:' 

CLS: LET x$="Any old bit of text 
will do as long as the first letter 
Is in upper case. 1 *: LIT m=USR 
64880. 



I 

II 

m, 

§ 

8 



IS the top MiDdOUr tfOV 
^location descriptions* xt 
occupies the screen from row 
one to row twelve inclusive* 
Clie decorated border is two 
character s^cuares wide on 
each, side* 

£3>ach fresh printing up here 
^9is done w^th the witial 
capital illuminated* You 
need to check that sour text 
is not too ions of course i 



Chi s is the bottom window 
for printing new information 
as the adventure proceeds . 

Xt occupies rows fourteen to 
twenty inclusive- note that 
capitals are normal# -though 
of course tbe» need not be* 



i 

i 



£er#*n dump of dtmo program 

Did 11 work? (If It didn’t, you II 
reed to go bock and check 
carefully through your saved 
copy one byte at a time, 
comparing II with Listing 2.) By 
the way. If perchance the first 
letter of z$ is in lower case you 
won’t get a crash — you'll just 
get a large square of rubbish 
printed on screen where the 
iliumlnaled capital should be 



Text effects 

What else can It do tor us? Well, 
quite o lot. There are several 
addresses which can usefully be 
poked to produce a variety of 
effects, and these are as follows: 
(the labels correspond to those 
In the assembly listing.) 

First, there are three addresses 
whose contents govern the 
attributes of the Illuminated 
capitals:- 

65229 (BRTC) can be POKEd with 
1 or 0 to change the BRIGHT 




□ 



attribute (normally zero). 

65230 (INKC) con be POKEd with 
any number 0-7 to set the INK. 

65231 (PA PC) con be POKEd with 
any number G-7 to set the PAPER. 

then there ore two addresses 
which set left and right margins - 

65232 (TAB) contains the width of 
the left hand margin. 

65233 (TAB2) contains the width 
of the right hand margin. 

So H. for Instance, you POKE 
65232.2: POKE 65233.1 then your 
text will be printed with a 
maximum line length of 29 
characters, Inset 2 character 
squares from the left, and 
leaving a one character square 
margin on the right. This gives 
great power to your illuminating 
elbow, because it means you 
can set up a decorated border 
ot any width on both sides ot 
your text, and the text will not 
overprint It. 

There's one address whose 
contents control the printing 
mode> 

65234 (ILIUM) can be POKEd 
with either 0 or 1 where 1 
corresponds to illuminated 
capital printing, and 0 gives 
' norma r printing, Ij& the 
illuminated Initials ore switched 
off. 

Flexibility 




Figure 1 




Is that alt? No. there's more (after 
alt. l did promise you o utility 
that was tfexlbtefj Lurking among 
the code is a simple but 
effective ' window clearing 
facility which can be colled at 
USR 65250. This will clear the 
screen between any two 
specified lines, and you control 
It using these addresses:- 

65235 (TOP) contains the number 
of the lop line to be cleared 

65236 (801) contains the number 
of the bottom line io be cleared. 

So if. for example, you want fo 
clear a window between lines 1 
and 42 Inclusive, then POKE 



ZX Computing Monthly - February 1987 



13 



SPECTRUM PROGRAMMING 






SPECTRUM PROGRAMMING 



m 









* H I SO FT GEMS3N2 ASSEMBLER* 
2* 9PECTRLPH 

CopyrtitK^ (d HI SOFT 1903, 4 
All rights re so rued 

Fajs I errors: tf# 

19 * D* 

29 mC- 



64999 


38 

40 EMIT 


QPG 


84808 


@4990 


@0 


JCGft 


A 


84891 


60 


10 


1 DONE i T A 


@4804 


78 


Lb 


Hi, ©3744 


©4807 


@0 


LB 


ICHWJ.HL 


64919 


38 


Lb 


A. (TAB) 


©48 1,3 


100 


LD 


HUTAB2 


6481© 


110 


ADD 


A, i KL 1 


84817 


128 


LD 


b*a 


@4818 


138 


Lb 


A 1 29 


64829 


140 


sun 


b 


6482 1 


150 


LD 


CLINE). A 


84024 


160 


LD 


A, 1 


@482© 


170 


LD 


1 ONE! , A 


©4828 


180 


LD 


A. 2 


94931 


190 


CALL 


* 168 1 


64834 


200 

21« NEXT 


LD 


HL , f VA E3 i 


©4837 


220 


LD 


A. (HLl 


64930 


23* 


CP 


90 


©4840 


240 


JP 


Z . f NB 1 


64843 


258 


CALL 


SEARCH 


64046 


280 


EX 


DE , HL 


64847 


270 

28« END 1 


JP 


NEXT 


6405# 


290 


LD 


A, i F LLUH ] 


©4663 


300 


CP 


0 


64855 


310 


JP 


Z,FND2 


©4050 


320 


INC 


HL 


64B59 


330 


LD 


A, mu 


64060 


340 


DEC 


A 


6406 1 


350 


LD 


{ LEMl , A 


64064 


360 


INC 


HL 


©4005 


370 


LHC 


HL 


64088 


360 


LD 


A t i HL J 


@4887 


390 


LD 


1 CAP 1 < A 


©4070 


400 


INC 


HL 


©487 1 


418 


LD 


(StlTi.Hl 


64074 


420 


LD 


A, 1 CAP > 


©4©7T 


430 


SUB 


65 


6497© 


448 


CP 


23 


6489 1 


45# 


CALL 


MISHAP 


©4984 


488 


ADD 


A. A 


©4865 


478 


ADD 


A. A 


@48B© 


488 


ADD 


A. 32 


©488© 


49# 


LD 


£ PANT 1 * A 


©489 E 


508 


CALL 


INSIT 


154694 


@1# 


CALL 


PCAP 


04897 


520 


CALL 


PCAP 


©4900 


530 


CALL 


SCAN 


64903 


54# 


CALL 


INSET 


©4906 


558 


CALL 


PCAP 


64009 


560 


CALL 


PCAP 


©4912 


57# 


LD 


A, f DONE 1 


©4915 


588 


CP 


I 


©4917 


59# 


CALL 


2 , KEULM 


©4920 


608 

6 10 KOtTt 


call 


SCAB 


64923 


626 


XOK 


A 


64924 


630 


LD 


f ONE? r A 


©4927 


640 


LD 


A, t L 1 NE i 


64930 


65* 


ADD 


A. 2 


©4932 


oca 

ouP 


LD 


(LINE) , A 


©4935 


670 


CALL 


SCAN 


@493© 


©00 


LD 


KL , €2720 


©494 1 


©98 


LD 


1 TCIS 1 , HL 


04944 


7## 

71# FND2 


1ST 




©4945 


728 


me 


KL 


©404© 


73# 


LD 


a. mu 


64047 


74# 


LD 


(LENT , A 


64950 


750 


INC 


HL 


©4951 


768 


me 


HL 


©4952 


770 


LD 


t ST IT J , KL 


64955 


760 


LD 


HL * 63744 


©4358 


790 


LD 


CCHfSl.HL 


©49© 1 


0?0 SN A F 


JP 


NOIX 


©4964 


©20 


SUB 


24 


64966 


©30 


LD 


KL .©3408 


64969 


84# 


LD 


IfCtSKHL 


©4972 


©50 

©00 PCAP 


PIT 





©4973 


070 




LD 


ML. iTCIS> 


6497© 


S©0 




LD 


(CHISEL 


64979 


098 




LD 


A, EPFLC3 


64902 


900 




RES 


0.A 


64984 


918 




LD 


IPFLG1. A 


G4907 


920 




ID 


A, 10 


©4999 


938 




1ST 


16 


6499# 


940 




LD 


A. CD PTCl 


64993 


95# 




fiST 


18 


64904 


968 




LD 


A H 16 


©499© 


97# 




PST 


1© 


84997 


980 




LD 


A 4 r I HKC i 


650«# 


99# 




PST 


16 


©5#8i 


3 080 




LD 


A, 17 


©5803 


103# 




PST 


16 


65004 


3 028 




LD 


A * < P A PC 1 


65007 


183# 




PST 


16 


65088 


3 840 




LD 


A*i PAITi 


©50 l 1 


1050 




PST 


16 


©5# 1 2 


3 068 




LD 


HL. 63744 


65815 


1078 




LD 


( CM1S 1 t HL 


65# I© 


i860 




LD 


A, C FARTS 


©502 1 


1890 




INC 


A 


@5822 


110# 




LD 


t PART 3 s A 


65025 


1 1 18 




PET 






S 128 


SCAN 






©502© 


1138 




LD 


A. 1 DON E t 


65829 


1 148 




CP 


1 


65031 


1150 




PET 


Z 


65032 


1 16# 




LD 


A, L0NEI 


@5835 


1178 




cr 


0 


85837 


1 3 08 




CALL 


2, INSET 


©5#4# 


1198 




CALL 


CHICK 


65843 


1288 




CP 


I 


65845 


1210 




JP 


Z^FPINT 


©5048 


122# 




CALL 


CHOP 


65051 


1238 




CALL 


Fi t NT 


65854 


1240 




LD 


HI, i STRT 3 


85857 


1258 




LD 


DE < (STEPS 


6586 1 


128# 




LD 


D,# 


©5863 


1278 




ADD 


KL , DE 


©5064 


1260 




ID 


1STSTJ .HL 


65867 


1298 




LD 


A. ( STEF) 


©5070 


3 30# 




LD 


Bh a 


©5871 


131# 




LD 


A fc HEN 3 


65874 


(328 




SUD 


B 


65075 


1330 




LP 


( LEK ) < A 




1 34# 


DEPT 






85070 


135# 




LD 


HL* ( STPT » 


65001 


1360 




LD 


A , I HL 1* 


©5802 


1370 




CP 


32 


©5804 


1308 




JP 


MZ.NORE^ 


658B7 


1398 




INC 


KL 


65880 


\ 40# 




LD 


1 ST ST i n KL 


6589 1 


14 3# 




LD 


A. (LENT 


©5094 


142# 




DEC 


A 


05895 


1438 




LD 


( IEN > a A 


6589B 


144# 




JF 


SIFT 




1458 


Hosr* 






65181 


1 468 




LD 


A* (ONU 


65104 


1470 




CP 


l 


©510© 


1488 




PET 


2 


85187 


1498 




JP 


SCAN 




IS## 


CHICK 






©5118 


151# 




LD 


A. (LINE) 


65113 


1520 




ADD 


At2 


65115 


1538 




LD 




@5118 


1540 




LD 


A , £ LEK 1 


©5119 


m# 




CP 


B 


6512# 


1560 




JF 


CtSHOPT 


©5123 


1570 




XOP 


A 


©5124 


1508 




PIT 






1590 


SHQIT 






©5125 


1608 




LD 


A. (ISM S 


@512© 


381# 




LD 


i STEP i m 


©5131 


162# 




LD 


A, 1 


85133 


1838 




LD 


( DONE 1 * A 


©5138 


1840 




IET 






1658 


PtIMT 






©5137 


1668 




CALL 


TIMPS 


©5148 


1676 




LD 


Amwtcj 


@5143 


1660 




FES 


#m 


65145 


1630 




LD 


(FPLCUA 


©5 140 


17## 




LD 


DE. < STST 3 


65152 


1710 




LD 


DC, £ STEF J 


©5 156 


172# 




LD 


B.# 


©5 150 


1730 




CALL 


B203C 


©5161 


1740 


N E1ILN 


LD 


A. 13 


65163 


1750 




1ST 


16 


65 3 64 


176# 




RET 






1770 


CHOP 






©5165 


1700 




LD 


HL, 1 STPT 1 


©518© 


1790 




LD 


Dim L1NU 


@5 1 72 


1088 




ADD 


HL . DE 




1810 


LOOP 






©5173 


1020 




LD 


A f £ HLl 


©5174 


1630 




CP 


31 



05176 


1640 




JP 


HC.3FACB 




1058 


END 






65179 


I960 




I NC 


DP 


85168 


1070 




LD 


A .* 


@5101 


1 98# 




LD 


(STEP 1 . A 


©5164 


1090 




RET 






1980 


SPACE 






85185 


1918 




INC 


KL 


©5106 


192# 




LD 


A. (HLl 


85187 


193# 




CP 


32 


©5180 


1948 




JP 


KE.DECR 


G5192 


135# 




JP 


END 




I960 


DEC! 






©5195 


107# 




DEC 


DI 


©5106 


19B0 




DEC 


HL 


65197 


109# 




DEC 


HL 


65100 


2080 




JP 


LOOP 




281* 


INSET 






©520 1 


2028 




LD 


A, (TAB! 


65284 


283# 


AGAIN 


CF 


0 


©520© 


2#4# 




PET 


z 




2*5# 








65207 


2068 




DEC 


A 


©5208 


2#?0 




PUSH 


AF 


65289 


206# 




LD 


A. (PFLCi 


65212 


2890 




SET 


*h A 


©5214 


21*8 




LD 


( PPL© 1 * A 


65217 


21 1* 




LD 


A .255 


65219 


2120 




LD 


IHEKT1, A 


65222 


2138 




LD 


A, 32 


65224 


214# 




R3T 


1@ 


©5225 


2158 




POP 


AF 


65226 


21©# 




JP 


AGAIN 


23627 


2170 


UA PS 


EQU 


P5C4B 


23808 


2 S 8# 


CHI5 


EQU 


23606 


©584 


2190 


SEA RCH 


EQU 


• (9GB 


23607 


228# 


PFLG 


EQU 


23697 


2309© 


22 1# 


NSKT 


EG LI 


23696 


3485 


222# 


TEMPS 


EQU 


■ 0D4D 


65229 


223# 


BRTC 


pm 


* 


©523# 


2248 


X NKC 


DEFB 


0 


65231 


225* 


PA PC 


D1PB 


7 


65232 


226# 


TAD 


DEFB 


* 


65233 


227# 


TAB2 


DIFB 


* 


05234 


22©# 


ILIWH 


DEFB 


1 


65235 


2298 


TOP 


DEFB 


# 


©5236 


238# 


DOT 


DEFB 


21 


65237 


2318 


LiN 


DEFB 


* 


65236 


232* 


STEP 


DEFB 


0 


@5239 


233# 


ST IT 


DEFH 


0 


65241 


2348 


CAP 


DEFB 


0 


@524 2 


235* 


TCIS 


DEFU 


62720 


©@244 


236# 


PART 


DEFB 


# 


S5245 


237# 


LINE 


DIFH 


0 


©5247 


2360 


ONI 


DEFB 


# 


@5248 


2390 


DONE 


DEFB 


# 


©@249 


240# 


Nun 


DEFB 


0 




2410 


clear 






©5258 


2420 




LD 


A . £B0T1 


©5253 


2430 




INC 


A 


65254 


2448 




LD 


( BOT 1 . A 


©5257 


2450 




LD 




65259 


246# 




CALI 


«t©01 


65262 


247* 




CALL 


TEKPO 


@5265 


240* 




LD 


A, 32 


©©287 


249# 




LD 


HL* TA E 


@527# 


250# 




SUB 


(HU 


©5271 


2510 




LD 


HL»TABZ 


65274 


252# 




SUB 


(HLl 


@5275 


253* 




LD 


1 NUN 1 . A 


05270 


254# 




LD 


A. < Tops 




255# 


LOO PC 






©5201 


2560 




PUSH 


AF 


65262 


257# 




LD 


A, 22 


©5264 


2560 




PST 


16 


65205 


2590 




POP 


AF 


©@2©@ 


2800 




PUSH 


AF 


65267 


2610 




1ST 


16 


65268 


2620 




LD 


A. (TABS 


@5291 


263# 




1ST 


16 


65202 


2840 




ID 


A . ( NUH 1 


8S295 


2650 




LD 


M 


©5200 


2660 


COMT 


ID 


A. 32 


85296 


2670 




PST 


l@ 


©5200 


2680 




bJKZ 


COKT 


653# 3 


2690 




POP 


AF 


@53*2 


27## 




INC 


A 


©5383 


2710 




LD 


KL, BOT 


65306 


272# 




CP 


1 HL 1 


653*7 


273* 




JP 


€ * LOOPC 


©5318 


274# 




LD 


A . I BOT S 


65313 


275* 




DEC 


A 


65314 


2760 




LD 


( BOT 1 , A 


@53 IT 


277# 




RET 
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65235,1: POKE 65236,12: LET 
m^USR 65250 will do it. Note 
that the routine takes into 
account your (eft and right hand 
margins {set by TAB and TAB2) 
and consequently clears only 
the space within them. 

Just one more point, 
concerning colours. The INK and 
PAPER tor both the main rest 
printing and screen clearing ore 
established by whatever 
permanent INK and PAPER you 
set from BASIC No other action 
on your part is needed, 

You re now In a position to 
print more or less whar you like, 
where you like, however you like 
— and then rub it all oul again 
The only limitation on what you 
print is that LEN iS must be less 
than 255 — though of course 
there's nothing to prevent you 
from printing longer chunks ot 
text provided you do it in bits, 
calling the routine to prinl each 
Chunk separately 

So much for the bread and 
butter; now lor the jam. The point 
of this exercise, you'll recall. Is to 
try la produce an effect similar 
to illuminated manuscript which 
could be used to improve the 
presentation ot a text adventure- 
rs lairly obvious, I think, that the 
effectiveness of the idea will 
largely depend on the 
decorailon you put around the 
texi. in addition la the text and 
Initials themselves. There are 
many possible approaches io 
this, and the Illustrations 
scattered around this and Iasi 
month's article may give you a 
tew ideas to get you started 



10 DATA 175, 50, 224, 23*, 33, 0,2*9, 34. 34 .92 
20 DATA 56,206,254.33.209.254.134.71,62,29 
30 DATA 144 , 50 . 22 1 . 254 .62.1,50, 223 . 254 . 62 
40 DATA 2,205.1,22,42,75,92.126,254,90 
50 DATA 202,92,253,205,164,25,235.195.69.253 
60 DATA 56,210,254,254,0,202,177,253,35,126 
70 DATA 61,50,213,254,35,35,126,50.217.254 
80 DATA 35.34,215,254,58.217,254,214.65.254 
90 DATA 23,212,196,253,135,135,198.32.50.220 
100 DATA 254.205,177, 2S4 . 205 , 205 ,253.205. 205 , 253 
110 DATA 205,2,254,205,177.254,205,205,253,205 
120 DATA 205.253.50,224,254.254,1.204.137,254 
130 DATA 205.2,254,175,50.223.254,58,221,254 
140 DATA 199,2,50,221,254,205,2,254.33,0 
150 DATA 245 ,34,216, 254 ,201,35, 126,50,213,254 
160 DATA 35,35,34,215.254.33.0,249.34,54 
170 DATA 92.195,155,253,214.24,33,0,246,34 
180 DATA 2 18. 254. 20 1.42. 2 16, 254 .34, 54. 92, 50 
190 DATA 145,92,203,135,50,145,92,62.19,215 
200 DATA 50,205,254,215,62,16,215,58,206,254 
210 DATA 215,62,17,215,58.207,254,215,59.220 
220 DATA 254,215,33,0,249,34,54,92,56,220 
230 DATA 254,60,50,220.254,201,58.224,254,254 
240 DATA 1 , 200 , 58 , 223 , 254 . 254 . 0 , 204 , 1 77 , 254 
250 DATA 205 , 66 . 254 , 254 , 1 , 202 ,113, 254 , 205 ,14 1 
260 DATA 254,205,113,254,42,215,254,237,91,214 
270 DATA 254,22,0,25,34,215,254,59,214,254 
280 DATA 71,58,213,254,144.50,213,254,42,215 
290 DATA 254.126,254,32,194,77.254,35.34,215 
300 DATA 254,59,213,254,61,50,213,254,195.54 
310 DATA 254.56,223,254,254,1,200,195,2,254 
320 DATA 58,221,254, 196,2,71.58.213,254, 164 
330 DATA 219,101,254,175,201,59,213,254,50,214 
340 DATA 254,62,1,50,224.254,201,205,77.13 
350 DATA 56.145,92,203,135,50,145,92.237,91 
360 DATA 215,254 , 237, 75,214, 254 ,6,0, 205 , 60 
370 DATA 32,62,13,215,201,42,215,254,237,91 
390 DATA 221,254,25,126,254,31.210,161,254,19 
390 DATA 123,50,214,254,201,35.126.254,32,194 
400 DATA 171,254,195,155,254,27.43,43,195,149 
410 DATA 254,56,206,254,254,0,200,61,245,56 
420 DATA 145,92,203,199,50.145,92,62,256,50 
430 DATA 144,92,62.32.215.241, 195, 160,254,0 
440 DATA 0.7,0,0,1.0,21,0.0.0 
450 DATA 0,0,0,245,0,0,0,0.0,0 
460 DATA 58.212. 254 ,60.50.2 12,254 .62.2. 205 
470 DATA 1,22,205,77, 13,62,32.33.209,254 
460 DATA 150,33,209,254,150,50,225,254,56,211 
490 DATA 254,245,62,22,215,241,245,215,58,206 
500 DATA 254,215,58,225,254,71,62,32,215.16 
510 DATA 251,241,60,33,212,254,190,218,1,255 
520 DATA 58.212,254,61,50.212.254,201,0.0 
600 > CLEAR 64799: LET 3=0: RESTORE 
610 FOR 1=64600 TO 65317 
620 READ x: POKE i,x: LET a = s+x 
630 NEXT I 

640 IF 3074487 THEK PRINT AT 10. 10; "ERROR If"! STOP 
650 SAVE *«■“ ; L; “l 1 1 urn 'CODE 64800,516 



Decoration 



One possibility which seems 
promising is simply to make the 
TV screen took like on old piece 
of parchment. Half an hour's 
work with Melbourne Draw (or 
similar utility) will provide a 
suitably "ragged" edge to ihe 
screen — and you can then 
load this in as a SCREENS and 
print your text onto II (POKEing 
appropriate values for left and 
right margins belore you start) 
The BASIC ■‘CL$' > command must 
be avoided of course, as it 
would wipe out oii your 
decoration, but that’s no 
problem since you can do all 
your screen clearing selectively 
using the USR 65250 call. 

Another approach, either 
instead of or in addition to the 
above, is to make use of the fact 
thal many items In the tut! 
character set ore not likely to be 
needed, and to redefine these 
os suitably decorative shapes for 
use either alone or in 
Combination, (f you look back at 
Figure 1 in last month's article, 
for example, you'd see that I 
redesigned CHRS 91-03. and 
CHRS 123-125 to produce a 
"scroll” effect when they're 
printed in sequence, which 



makes an attractive way of 
dividing blocks of text 
If you're a stickier for 
authenticity, and want 1o try to 
mimic same of the features 
found an actual Anglo Saxon 
manuscripts, you might like to try 
the poor man’s version Of the 
■knotted tracery” type Of 
decoration which 1 used in one 
of the illustrations here, and 
which is shown In enlarged 
detail in Figure 1 (This 
interweaving line motif — or 



variations at it — is very 
commonly used In Anglo-Saxon 
illumination.) All you need to do 
Is design 4 characters to the 
shapes enclosed in boxes in 
Figure 1 — I chose CHRS 94'95 
and 126'127 for this Then just 
PRINT CHRS 94: CHRS 95 all the 
way down the left hand side of 
the screen, and CHR$ 126; CHRS 
127 down the right hand side — 
but don't forget to set both 
margins 2 character squares 
wide [I found it desirable to 
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Listing 3 



7 FEU 

8 SIM *** CLEAR TOP WINDOW *** 

9 REH 

10 POKE 65235.1= POKE 65236.12: LET H^USR 6525®: PRINT AT 1.®: 

11 RETURN 
17 SEN 

10 REM *** CLEAR BOTTOM WINDOW *** 

19 SEW 

2® POKE 65235,14: POKE 65236,2®= LET M=US8 6525®: PRINT AT 14, 

®; 

21 RETURN 

47 REN 

48 REK m PUNT Z9 WITH ILLUMINATED INITIAL *** 

49 REK 

5® LET inkc=2+ I NT 14*RNDJ: POKE 65234,1: POKE 6523®, inkc: POKE 
6523 1 , p» pc 

51 LET a-USR 646®® 

52 RETURN 
57 REH 

56 REM *** PRINT Z* WITH NORMAL INITIAL **» 

59 REN 

6® POKE 65234.9: INK 5: LET M=USH 646®®= INK 6 
61 RETURN 
7997 REK 

7996 REM m LOAD M/C AND LETTER SHAPES *** 

lEH 

609® CLEAR 59999: LOAD *■»"! 1 1 " II IWCODZ : LOAD *■» * i 1 j " chars s a 
“CODE : LOAD * *fe - 1 1 ; -capitals : A “CODE 
0097 REM 

3096 REM *** PERMANENT INK/PAPER *** 

6099 REH 

001® PAPER 0: INK 6= BORDER ®t CLS 

0910 REH *** LEFT/RIGHT BORDERS 2 CHS SQUARES 'WIDE *** 

602® POKE 65232,2 : POKE 65233,2 
8027 REM 

6926 REK *** INK /PAPER FOR INITIALS *** 

6®29 REH 

S®3® LET mkc=2: LET papc=® 

6037 REH 

8038 REH Mi PERMANENT SCREEN DECORATION »** 

8039 REK 

604® LET x»=CHR» 16+CHR* 4+CHS* S4*CHR» 16+CHR4 3+CHR* 91+CHR* 9 
2+CHRS 93+CMRA 123+CHR* 124+CHRi 125+CHR* 16+CHR* 4+CHR* 64 
605® POKE 23606,0: POKE 23607,249: FOR i =0 TO 2 1 : PR I NT INK 5;C 
HR* 94;CHR* 9S;AT i,30:CHR* l26iCHR* 127: NEXT n PRINT AT ®,12; 
x*;AT ® , 3 : x3 ; AT 0,2ltx»;AT L3,3:x»:AT 13.12:x*;AT l3,21:x*;AT 21 
, 3 i x* i AT 21, 12; x* : AT 2 1 . 2 1 1 x* 

0057 REM 

6056 REM *** DEMONSTRATION *** 

8059 REM 

606® LET z*="Th43 is the top window, Tor location descriptions- 
It occupies the sc roan fron row one to row twelve inclusive. The 
decorated border is two character squares wide on each side " 
6079 GO SUB 10: GO SUB 5®: GO SUB 9®0® 

808® LET * Each fresh printing up here is done with the imtia 
1 capital illuaineted- You need to check that your text is not t 
oo long of course!** 

609® GO SUB 5®i GO SUB 9®0® 

010® LET z*="This is the bo t ton window for printing new inforaat 
ion as the adventure proceeds-* 

611® GO SUB 20: GO SUB 60: CO SUB 990® 

812® LET z*7*It occupies rows fourteen to twenty inclusive. Note 
that capitals are norial . though of course they need not be," 
613® GO SUB 69= GO SUB 9090 
614® GO SUB 10: GO SUB 900® 

615® GO SUB 2 ® 1 GO SUB 9000 
016® GO TO 8060 

9000 PRINT "l;AT 1,19; FLASH 1; -PRESS A KEY’: PAUSE ®; PRINT Mi 
AT 1,®,.: RETURN 



hav© a decent blank gap — 
half a characler square — 
between the border decoration 
and the text, or things begin to 
look rather cluttered,] 

Windows 

tf you're going to use this as a 
display method for a text 



adventure then you'll need to 
operate with several windows" 

— one for location descriptions, 
one for program responses, and 
another (perhaps the bottom two 
lines] (or displaying the player's 
Input, The most convenient 
approach is to Incorporate the 
machine code calls within a 



small number of BASIC 
subroutines to define your 
windows, set the print position 
eta - and I've ottered some 
help here in the shape of Listing 
3 If you type this In and save li 
to auto-run from line 5000, It will 
give you a simple demonstration 
of the effects that can be 
achieved. 

The four releva ni subroutines 
in Listing 3 are as follows: 

GOSUB 40: This sets top and 
bottom limits ol the upper 
window {screen lines 112 
inclusive), clears 11, and resets 
(he PRINT position to the start of 
line 1 

GOSUB 20; This sets top and 
bottom limits of the tower 
window (screen lines 14-20 
inclusive). Clears it, and resets 
the PRINT position fo the start ol 
line 14. 

GOSUB 50; This chooses a 
random INK colour for the 
illuminated capitals, selects 
Illuminated Initial" mode, and 
prints the text held In i$ at the 
current PRINT position. 

GOSUB 60; This selects “normat" 
printing of z$ and shows how the 
colour ol the text can be 
changed by altering the 
permanent INK colour. Again, 
printing is done from the current 
PRINT position 

By arranging things in this 
way it becomes possible lo do 
anything you like within the two 
windows. II you use GOSUB 50 or 
GOSUB 60 alone, printing will 
begin on the line loll owing the 
last line printed, so ihai several 
successive strings of text can be 
printed within the same window. 
Alternatively, by proceeding the 
text printing with a GOSUB 10 or 
GOSUB 20. you con clear out o 
window and reset the PRINT 
position within it. 

Lines 8040,50. by the way. set 
up the screen decoration and 
will only produce a sensible 
display If you've defined your 
character set to Include the 
■’scroll" and "knotted tracery'’ 
motifs (see figure 1 in tost 
months article). If you haven't, 
just replace those CHRS numbers 
above 90 by CHRS 42 (asterisk). 
The result won't look very pretty, 
but will stilt enable you to run 
the demonstration 

Once you've seen wbal the 
demonstration does — following 
fhe listing so that you see why it 
does It - you're all set. If you're 
thinking of writing an adventure, 
rather than just using It as a 
genera! display tocfllty. then you 
might like to be reminded thai 
the machine code and data are 
positioned In memory so thai 
you can. If you wish, use the 
Veniurespeak command 
analyser [see the October- 
December issues ol ZXC). 
Otherwise it* over to you, and off 
that remains Is for me to say that 
! hope you find the 
experience illuminating? 
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^eath or Glory Irom CRl Is not 
so much o shoot ’em up as a 
smosh 'em up You toke the 
controls of a space 'dozer which 
keeps the Interstellar highways 
clear ol meteorites and cosmic 
debris. But when an Invading 
alien fleet threatens your home 
planet you are called upon to 
do battle As your space 'dozer Is 
unarmed your only option Is to 
rom your enemies Into 
submission. 

Cosmic quiz 

All you have to do to get your 
hands on a copy of Death or 
Glory Is answer three simple out- 
oMhis-world questions 

1) When did man first set foot 
on the moon? 

a) 1971 

b) 1973 

c) 1969 

2 ) Mercury is the nearest planet 
to the sun. Venus is the 
second nearest. Which is the 
Ihird nearest? 

a) Mors 

b) Earth 
cj Saturn 

3) What is the speed of light? 
a] 186.000 miles per second 

b! 1,000.000 miles an hour 

c) 750.000 miles a minute 



How to inter 

% 

Write your answers on the 
coupon provided and send your 
entry to Death or Glory 
Competition, ZX Computing 
Monthly, No 1 Golden Square 
London W1R 3A& 

The competition Is open to all 
readers of ZX except employees 
of Argus Specialist Publications, 
Chase Web and CRL The 
editor’s decision i$ final and no 
correspondence can be entered 
inio Please remember to write 
your answers on the back of 
your entry envelope. The closing 
date is Friday March 6ih, 




BULLDOZING AT THE 
SPEED 

There are thirty copies 
of CRL’s new 
destruction derby in 
space to be won 



Send your entry to Death or Glory Competition, ZX Computing, No 1 
Golden Square, London W1R 3A& 



Death or Glory Competition 

The answers to the cosmic questions are. 

1 ) 

2 ) 



3) 

Name: 

Address: 



COMPETITION 
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Mark Fendrfck looks 
back at '86 

here hove we been and 
where are we going as tar as 
the Sinclair community In 
America Is concerned? As we 
start a new year, it appeors as It 
1987 will be a very trying time 
Last year started out with 
hope on the horizon as the 
newest member of the Sinclair 
product tine was becoming 
readily available Although the 
QL had been around for a 
number of months, n previously 
had only been handled by 
Sinclair USA and American 
Express* and unless you had an 
American Express card. Sinclair M 
was the only supplier. By 
January however, the i 

established Sinclair dealers 
were , V, now being permitted 
Iji S 1o stock the QL and 



For a while it looked os if 
some life was going 1o be 
breathed into the American 
Sinclair marketplace. As dealers 
started to sell the QL, we saw 
Sinclair once again personally 
involved in North America 
distributing an actively 
produced computer. We had 
hoped that this was what we 
had been waiting tor and that 
Sinclair would now take its place 
amongst the recognised 
computers In the United Stales 
We had high hopes for the QL 
which had originally been 
priced at 5499 00 but was now 
selling lor $299 00 A matching 
printer and RGB monitor were 
also available (bearing the 
1 Sinclair QL logo) and a 
package containing dll three — 
^ as weft as the Psion suite of 
programs — cost only 
,$795 SO: Quite a bargain 
tor a lot at computer. 



related computer show ever was 
held in Cincinnati. Ohio If 
originally started out as a 
proposed gathering ot Sinclair 
owners In tne midwest - but 
soon grew to proportions never 
envisioned by its organizers 
Dealers from alt parts of this 
country and Conodo rented 
space and the original display 
area had to be doubled. What 
originally was supposed to be o 
local get-together attracted 
visitors from every section of both 
countries as well For two days In 
May you would have thought 
that Sinclair computers were os 
popular here as they were in the 
United Kingdom. 

II there was ony doubl that 
even the ZX-81/TS lOOOflS 
computers were stilt in use by 
the lalthful, they were put to rest 
during the exhibition. We knew 
that the T/S 2068 was still In use 
but the Interest in the ZX-61 
computers surprised us all. 

Once again, however, the QL 
found itself at the forefront of 
Interest. Just a tew weeks prior to 
the show two announcements 
changed the direction ot the 
marketplace as we knew It; Ihe 
sole of Sinclair's computer 
business to Amstrad and the 
purchase of the entire Sinclair 
North American stock by A+ 
Compufer Response Although 
no word had been officially 
given by Amstrad, It was (and 
still is] generally believed that 
they will not introduce current or 
future Sinclair computers info the 
North Americon marketplace. 
Amstrad itself win not even 
answer questions about its future 
In America. 

But In the afterglow ot this 
incredibly uplifting weekend, 
good things were once again 
predicted for the Sinclair 
marketplace In North America. 
A+ Computer Response was 
going to set up a network of 
authorized dealers and actually 
advertise the QL For a white It 
looked as if we were finally 
going to come Into our own. At 
one point there were seventeen 



related hardware 
and software. 



Sinclair Show 



In May, the second 
Sinclair 
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authorized dealers and print 
advertising started to appear. 

But. after o few months the 
advertising started to disappear 
and displeasure has started 1o 
be heard from the authorized 
dealers. A+ has started la offer 
merchandise direct to the public 
In conflict with the original 
understandings with the 
authorized dealers, as well as 
introducing QL kits for weii under 
the price of a completely 
assembled QL (The kits do not 
come with either the Psion suite 
or a user’s manual). Although 
the authorized dealers carry the 
kits as well, the price ol a full QL 
— assembled and with the 
software and users’ manual — Is 
now as low as $209.00. 

New products are starting to 
appear for the QL, a few ol 
which have been developed 
here in the Slates, but the 
majority of which must still be 
imported from the UK. The first 
American piece of QL hardware 
has made Its appearance in the 
shape of the QL Talker. 

QL Talker 

The Qi Talker, as the name 
implies, is a speech synthesizer. 
Unlike some earlier devices for 
the ZX-81 and T/S 2060 
computers, this one requires just 
the device itself — no additional 
hardware [such as an amplifier 
and speaker) or software They 
are all built into the device In 
the form in which it Is 
purchased. All you have to do to 
set up Ihe Talker Is connect if to 
the serial port, open a channel 
to that port and print to it. It’s 
thal simple Once lhat Is done, 
the Ql Talker then reads the 
stnng(s) sent to It, goes to Its 
built-in dictionary tor the proper 
sounds and produces the right 
words (nearly all at the time) 
Although there ore occasions 
when you will have to spell 
some words phonetically, the QL 
Talker produces the proper 
sounds more often than any 
synthesizer software that 1 have 
previously encountered. 

There are many uses for the 




Talker, and some of the more 
unsual ones are quite inventive I 
have seen one routine for 
ARCHIVE which makes use of the 
Talker lor interactive sessions 
During a particularly long 
search, one company has 
programmed ARCHIVE to 
verbally call and Inform when 
the search has been completed, 
eliminating the need lor the 
businessman to sit and stare at 
a blank screen while the search 
is being completed. 

Although a bit strange 
sounding, by copying the QUILL 
file to SER2 [with the QL Talker 
connected) I have heard this 
column being read to me Any 
file can be read in this manner, 
although it should be text only 
to avoid control codes and the 
like 

Software and hardware for the 
T/S 2066 (the American version of 
ihe ZX Spectrum) is stilt being 
produced os well, and 1986 sow 
its share In this area as well. A 
look at some hardware comes 
first. When the 2X4)1 was 
introduced, one of the main 
criticisms was its small amount of 
memory. The onboard IK which 
came with the ZX-81 was 
increased to 2K when Timex 
introduced the American version 
— the T'S 1000 This was later 
increased to 16K onboard In 
1983 when the T/S 1500 was 
Introduced When personal 
computers first appeared on the 
scene 16K RAM was considered 
massive Even the IK and 2K 
which the earlier computers 
carried was on achievement. 
Consider the fact that even an 
unexpended 2X4)1 is more 
powerful than EMIAC — the first 
computer which caused clly 
lights to dim each time II was 
usedl But even if you used a 
ZX4)1 you were still able to 
expand your computer The most 
popular expansions in those 
days came from Memotech, and 
for about $200.00 you could 
expand your $99.00 computer to 
a full 64K And If that were not 
enough tor you, a system was 
available with which you could 
further expand your ZX-81 to one 
megabyte! Ol course this would 
cost over $1,000.00 and you 
could buy a true business 
computer for that price But 
when the T/S 2068 was llnally 
released, it came with 72k built 
in, an claimed the ability 1o be 
expanded to one megabyte 
without a lot of expensive 
hardware in fact, all you would 
need would be the actual 
memory chips properly 
conligurd as the bank switching 
capability was already resident 
In the computer. But no T/5 2068 
memory expansion was 
planned, and until 1986 none 
were developed 

This T'S 2068 compatible 
memory expansion takes the 
form ol a command cartridge 
and as such fits Into the port on 



im 

the tront of the computer. One ot 
the features of this unit which 
makes it popular is the lithium 
battery onboard. By continually 
supplying power to the RAM 
chips, this board offers non- 
volatile memory. Programs 
and/or data are immediately 
available upon power-up 
wlthoul the need to load from 
any outside source 

CP/M 

Speaking ot mass storage 
devices, as reported a few 
months ago, CP;M compatibility 
was introduced for the f/S 2068 
during the year, Combining their 
tong standing design in floppy 
disk interfaces tor both the T !$ 
1000 and T/S 2068. AERCQ has 
opened up the world of popular 
CP M software tor the T/S 2066 
user. Once the most utilized 
operating system, there is a 
great deal of CP/M software 
available — both professional 
(such os Wordsiarj and public 
domain. Any CP M program In 
Morrow format will now be able 
to run on the T/S 2068. 

Developments tor the T/S 1000 
have not completely 
disappeared either, and in 1986 
a handful ot products still mode 
their way to market tor these 
computers. Graphics, 
telecommunications and 
extended BASIC were the top 
attention getters In 1986 Even 
ihe T'S 15du — which never hod 
a chance to make its mark in 
the general scheme of things - 
hod software developed 
specifically tor It. This fakes the 
torm of a high resolution 
dungeon gome by the name of 
Dungeon Of Vmlr. It contains 24K 
ol machine code which creates 
nine levels, sixteen types of 
monsters fourteen objects and 
six spells Thanks to built-in 
routines you can save games in 
progress and load them back In 
seventy seconds Various versions 
are available depending on 
what hardware setup you have, 
There continued to be o large 
demand for Spectrum sotiware 
due to the continued popularity 
of various Spectrum Emulators 
However, while 2X-81 software 
runs tine on T/S 1000’s and T/S 
1500's and Spectrum software is 
compatible with Spectrum 
emulated T'S 2068 s the QL — 
with its JSU ROM — still has to 
rely on modifications to British 
software before 100% 
compatibility is achieved 
Where will 1987 take us? It’s 
hard lo say After alt, many 
observers (myseif included) have 
prematurely written the Sinclair 
computers’ obituary in the past 
White things are not as bright os 
they were in January, 1986, Ihe 
North American Sinclair faithful 
have the tendency to confound 
the pundits Hopefully 1967 will 
not prove the exception to what 
has happened in the past. 
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The Friendly 

Programmer 



When someone eise's 
program crashes on 
you it's “bad 
programming” but 
when your own 
program crashes who 
can you blame? User 
friendliness begins at 
home as Alan Davis 
explains. . . 



■ — ets begin with o toll Story, bul 
one with o moral, it's called ‘The 
Shape of Things to Come?", . , ■ 
Sid had just bought a book, 
and on arriving home he curled 
up in his favourite armchair to 
enjoy It. Unfortunately if was one 
ot those new-tangted books fitted 
with a complicated anti-pirocy 
device to defeat photo copiers, 
and so it took him a quarter of 
an hour to get it open. Stiff, he 



Listina 1 



1 REM ***SI HPLE MENU ROUTINE 

2 REM 

3 REH 

10 CLS : PRINT AT 8. II;"GPT[ON 
S-iAT 10,5; -U Do something* 'TAB 
5;‘2; Do something <?L3e'*TAB 5; 
"3 : Do something different" 

20 PRINT It 1 1 AT 0.8: INVERSE 1; 

■PLEASE SELECT, . . ' 

30 PAUSE 0: LET INKEY* 

40 IF OR t*> "3* THEN G 

0 TO 30 

SO BEEP , 1,3 0 

e® GO SUB 1®0*VAL it- 

70 GO TO I® 

3 00 CLS : PRINT AT j 

one so berthing” 

U® CO TO 31® 

200 CLS : PRINT AT J®,2;-i‘ve 4 

one something else" 

21® GO TO 31® 

300 CLS * PRINT AT 10,2;* I've d. 
one something different' 

31® GO SUB 50® 

32® PAUSE ®: RETURN 
50® PRINT M'.AT 0,0: INVERSE l; 
-PRESS A KEY. . . ■« RETURN 



did manage it in the end. and 
he settled down to read After 
he'd read a couple ot chapters, 
his fingers accidentally turned 
/wo pages over instead ot one. 
Now the designer of the book 
hadn't anticipated that anyone 
could do such o silty thing — so 
the page-opening mechanism 
jammed, and the book snapped 
shut. 1 Oh weti, my fault" said Sid, 
philosophically. ( It took him 
another 14 minutes to get it 
open again.} This time he took 
great care not to turn two pages 
at a time, but otter o while he 
just couldn't resist trying to sneak 
a look at the fast page to see it 
it realty was the butler who did it 
— ond at that point alt the 

pages fell out 

Now l know ihaf this is an odd 
way to begin on article on 
Spectrum programming. But 
substitute "Software" for book" 
and I think you’ll see whol I’m 
getting at. We’ve ail boughi (ond 
perhaps — heaven forbid! - 
even written) programs which 
were poorly error-trapped, 
crashing wllhout warning as The 
result ot an injudicious key-press; 
were all distressingly familiar 
with those barbaric "protection" 
melhods which hang up the 
machine when you press BREAK; 
and of course the monstrous 
lensuok hos found no difficulty 
at all in achieving a place in 
the top ten list of contributors to 
the misery of mankind 

Only one person suffers Irom 
all this: the user of the program 
In principle, there's no reason 
why he shouldn't find using a 
computer program almost os 
straightforward as reading a 
book, but the fact is that many 
programs give him a rough ride. 
So I thought II might be a good 
idea if we tried to find a few 
ways of making life easier tor 
him when writing our own 
programs. The keyword, then, is 
‘Iriendly’! and friendliness Is 
always worth striving for, no 
matter what kind ol program 
you're writing tt doesn't even 
matter if the program Is a utility 
being written only tor your own 
use — because we all make 
mistakes; and the last thing you 
want is a poorly crash-proofed 
utility which leaves you in a 
mess after maybe hours of work, 
just because you pressed the 
wrong key by accident 



Weak links 

Usually, the friendliness ot a 
program isn’t determined by 
ingenious programming. Rather, 
it depends on the programmer 
painstakingly searching for 
possible weak points and 
anticipating potential errors In 
such a way that they're 
rendered harmless to the 
program — and by implication, 
harmless to the user. From our 
present point of view, the danger 
points will occur at places In a 
program where some kind ot 
Input is needed trom the user 
and it’s predominantly this area 
thal we’ll be looking at in this 
article. 

On the whole, the friendliest 
way of getting Input from the 
user is probably to present him 
with a menu of options, and ask 
him tor a single prod at the 
keyboard to make his selection 

This automatically puts a limit 
to the silly things he might try to 
do and has the great 
advantage of being easy to 
understand It also means that 
our task Ot error-trapping is 
mode very straightforward 
Listing 1 is the sort of routine 
one might use here It presents a 
choice of three actions (pointless 
ones, here — but this Is only an 
example) determined by 
pressing key 1, 2. or 3 - and is 
about as simple to operate os 
any program could be In fact, 
short of pressing BREAK, the user 
simply can’t crash the program 

— because line 40 reiects every 
keypress except the three 
allowable ones 

Wherever it’s appropriate O 
menu-driven utility program gets 
my vote every time But 
programming [like life, alas} 
often presents us with 
circumstances which can’t be 
tackled in quite the way we 
might like. Sometimes a single 
key-press menu Just won't do 
and this is generally the point at 
which our program’s 
"friendliness” can start to 
acquire rough edges I can’t 
cover all eveniu all ties, of course 

— It’d take a lifetime! But we can 
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Listing 3 
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PIH ***IIRQK-TIAPFEP 


INPUT 


2 


EIH 




3 


REN 




1* 


INPUT "How sj&y way 14 


yfcu 1 


I**?’ 1 


* LIKE £i; GO SUE 544 


» 


IF fail THEN FEINT * 


Nmbf r 


■ on] 


y . Hr *30 . * : GO TO 14 


34 


n *>54 THEN PRINT 


Sorry, 




*■ too ft a Ci y . 111 : GO TO 


14 


44 


XXI XT OK You h*v«f - 


lx 1 * o 


bj#Cl 


■i** p AMD i<)| 




54 


GO TO 10 






LET IF r*-*‘ 


THEN 


LET f 


•tub *mix 




514 


FOB i-t TO LEX z* 




52* 


IF E*L| H "4" OP i ] 


T 


HEN 


LET faiUS RETURN 




53* 


NEXT i 




544 


LET x=VAL z* 




5S* 


tttHflK 





learn a good deal by taking 
one specific example and 
delving Into it thoroughly — 
because Hi really the thinking 
process underlying this which is 
important, rather than the 
example itself 

The example I've chosen is 
one which commonly arises In 
programs of many types, 
nomeiy, where the program 
requires a number (which may 
be several digits long) to be 
entered by the user Well restrict 
the discussion to integers, here 
— and lets also add the 
arbitrary condition that tor some 
reason peculiar to the situation 
the number mustn’t exceed 50 
This is |u$t the kind of thing 
which could arise in a typical 
programming situation 
On the face ol it. Listing 2 
would appear to be a 
straightforward answer to the 
problem. It uses the simple 
BASIC "INPUT" command to 
assign a value to V. checks to 
see wheiher the value entered is 
permissible (x mustn't exceed 50. 
remember), and prints an 
appropriate comment. It works, 
or course: but as a piece of 
"friendly programming" It’s o 
dead loss because there are so 
many possible ways of crashing 
it. Just tor starters, try entering a 
teller, or several tetters, or even 
[since there's nothing to stop you) 
something like VAL z$! 

Gruesome, Isn't it? 



Improving input 

What can we do to improve 
matters? Well, a solution which 
sorts out the major difficulties Is 
given in Listing 3. We’re still 
using the INPui command — but 
now were picking up the entry 
not as a number, x, but as a 
string. 2 $. This gives more power 
to our elbow, because we can 
now add a utile error checking 
subroutine (lines 500-550). This 
rejects the input If the entry is 
either an empty string, or if any 
Of the characters are nol pure 
numbers between 0 and 9, and 
returns to the user with an 
appropriate comment and a 
repeal request. On the other 



hand, if all Is well, line 540 
assigns the correct value to x. 
and Bob's your uncle. 

This isn't a bad solution to our 
problem. In fact — and you may 
well consider It good enough. 
But It’s by no means perfect, 
because the INPUT command 
still has a couple of nasty tricks 
up its sleeve Try pressing CAPS 
SHIFT/6, for example. 

Alternatively, type in tots of 
numbers — say a couple of rows. 
Oops! So unless you have a 
quaint fondness for the “STOP in 
INPUT" and "Number too big" 
error reports, It looks as though 
we'll hove to continue our 
search lor the ullimate in 
friendly input routines. 

Obviously, to improve matters 
further, we'll hove to abandon 
the INPUT command altogether, 
and simulate a similar 
command of our own which 
allows the program to intercept 
every character as it's typed. This 
could be tackled In several 
ways, and Listing 4 is one of 
them. The main Bulk of the error- 
trapping is done in line 20; 
because we re reading the 
keyboard using INKEYS, we can 
examine each keypress as It 
comes, and ignore it if It isn’t 
either a number (CHRS 48 — 
CHRS 571, ENTER [CHRS 131, or 
DELETE [CHRS 12]. This stiff leaves 
quite a lot to be done, though. 
The variable "I" keeps count ot 
the number of valid characters 
typed, so that line 30 can 
prevent the user attempting to 
ENTER or DELETE a non existent 
number Line 70 solves the 
problem of the "Number too 
big" error by limiting the 
number of digits that can be 
typed to 5. Line SO builds up the 
string i$ one character at a 
time, and when ENTER is pressed, 
line 90 extracts the value of x [i.e 
VAL 2 $) that we need. (Line 500, 
by the way. is the DELETE 
subroutine] 

Although there ore alternative 
lines of approach, this seems to 
be about as far as you could go 
in BASIC It's as crash-proot as the 
menu routine In Listing 1, in that 
only BREAK will defeat it. If you 
type if in and try It, Ihough. you 
may notice a marginal 
sluggishness In the keyboard 
response !t’s only very slight, but 
should you wish to add extra 
checks between each keypress 
(lor some other specific 
application] it could become 
irritating. The problem arises of 
course because the more work 
you ask the program to do 
between each keypress, the 
longer It will take to do It, 

The only comprehensive 
solution to this is lo read the 
keyboard and do all the 
"between keypresses" error 
checking in machine code 
returning to BASIC only when the 
input is ENTERed. One way of 
tackling this is the assembler 
program I've given In Listing S. 




This works by reading the system 
variable LAST-K, which stores the 
code of the last newly pressed 
key. If this Is non zero, indicating 
a keypress, then the error- 
trapping checks are called one 
after another so that only a valid 
keypress is accepted. The 
routine also looks afier the 
printing ot digits to the screen, 
and the deleting process. The 
actual input Is stored In a series 
of up to 5 bytes starting at 
address STORE. 

A simple machine code 
program like this will need a 
short BASIC subroutine to drive it 
— such as the one I've given in 
Listing 6 II you want to try this 
out tor yourself you'll need the 
machine code residing in 
memory at 65000 — don't forget 
to CLEAR 64999 beforehand This 
new BASICmachine code 
combination will behave in 
every way like Listing 4. except 
that all trace of keyboard 
sluggishness has disappeared, 
together with the added bonus 
that even BREAK is disabled 
during the period where an 
input Is being requested There is 
absolutely nothing at all that the 
user can do which will cause a 
crash Error-trapping is complete, 
and the only improvement in the 
way of friendliness would be to 
include more detailed prompt 
messages on screen 

As I said earlier. Its the 
general process involved which 
is Important, rather than the 
details; and I hope thai the 
method of progressively Isolating 
the problems and then solving 
them is clear from the examples 
I've used here. The extent to 
which you go will largely 
depend on how likely it is that 
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SPECTRUM PROGRAMMING 
















*H (SOFT CEHS3H2 ASSEMBLER* 
2X SPECTRUM 



1 REM *M CUSTOM INPUT ROUT t HE 
I MACH! HE CODE VERSION I 

Z REM 
3 REM 

19 LET pcuot-65130 : LET J!or(i 
65139 

20 PRINT 1 1 ; AT 0,01 'Hen* aatiy u 
ould you lika7* 

30 LET d-USR GS600 
40 PRINT * llAT * 

50 LET za-*"* FOR i=a tore TO a 
iar«-i*PEEK point i LET S«=*0»C8I 
9 PEEK it NEXT i= LET * = VAL £t 
60 IF *>50 THEM PRINT "Sorf*, 
that's too ■any , ‘t GO TO 20 
70 PR I If T '■OK, Vou have *ini* o 
buret • ; *a* AND k<> 1 
89 SO TO 20 



Copyright (Cl KISQFT 1963.4 
All rights re served 



Pass 1 errors: 

10 *D + 

20 *C- 

30 i Assesbler program to input up to 5 digit timber 

49 

50 

65600 60 ORC 65000 

65900 20 XOR A 

65001 80 LD I F 0 1 NT ) , A : Reset the Store pointer 

65904 90 CALL n 160 1 ! Open channel to lover screen 

65007 100 START CALL PROMPT 

65010 110 XOR A 

6501! 120 LD ( LAST K i , A iReset syste* van Able LAST_K 

66014 130 INPUT LD A, I LAST K l 

65017 140 CP 0 

85819 150 JP 2, INPUT; Rail for a key-press 

65022 160 CP 12 

65024 170 JP 2 , DELETE 

65027 |B0 CP 13 

65029 190 JP 2, ENTER 

65032 290 CP 58 

65034 210 JP NC. START 

65037 220 CP 48 

65039 238 JF C, START i Only pushers get past Here 

65042 249 LD (CKRl.A; Temporarily store character 

65045 250 LD A. (POINT) 

65046 260 CP 5 

650S0 270 JP NC. START; Abort if tore than 5 dlgtta 

65053 280 LD HI. STORE 

65056 290 LP DE. i POINT) 

65060 308 LD P.0 

35062 310 ADD KL.DE: HL now points to correct address 

65063 320 LD A. (CHE) 

65066 330 LD (HL).Ai Put character code into store 

65067 340 CALL PRINT 

65070 350 LD A. E 

65071 360 INC A 

65072 376 LD (POINT). A; Nov pointer position 

65075 390 JP START; Back for another key-presa 

330 

65078 400 PIOflPT CALL SITPOS 

6506 J 4t® LD A, 62 

65083 420 1ST 18; Print a "prompt" ryabot 

65®S4 43® FIT 

440 

6508^. 45® FSMNT CALL JSETPQS 

66®00 46® LD A, (CHI I 

65091 470 1ST J6; PriTit current character 

65092 46® lit 

48® 

65®93 5®0 SETFOS LP A *22 

S5095 51® 1ST 18 

65896 520 LP A , 1 

65098 530 1ST 16 

65099 540 LP APPOINT* 

6b l®2 55® KST 16: Sasc as FE I NT *® ; AT 1.CF0INTM 

85103 56® fcET 

57® 

65)04 59® DELETE LP A, < POINT* 

85107 500 CP 9 

65109 S80 JP Z. START: Abort if nothing typed yet 

B5U2 810 CALL SETPOS 

65115 620 LD A. 32 

65117 630 RST IB: Print a space over the old prompt 

65118 640 LD A, (POINT I 

65121 650 DEC A 

66122 660 LD (POINT) , A; Move pointer back one notch 

65125 670 JP START; Back for another key-press 

690 

65128 690 ENTER LD A , (POINT I 

6513! 700 CP 0 

65133 710 jp Z. START : Abort if nothing typed yet 

65138 720 RET ;Back to BASIC 

65137 730 CHR DIPS 0; Temporary store for character cade 

65136 740 POINT DEFB 0: Stores current painter position 

65139 750 STORE DEFS 5; Reserves 5 bytes to store digits 

23560 760 LaST.K EQU 23560 



others wiir use your program, of 
course - ond it win also 
depend on how tomilkjr with 
computers they're likely lo bel 
People con do very odd things 
when they re desperate. . . . an( 
It’s up to the programmer to 
safeguard the inexperienced 
user from himself, 

Protection 



I coni leave fhe subject of 
friendliness without saying a 
word about protection". Some 
people do seem to get 
obsessive about this sometimes, 
and don't regard a program os 
finished until they've 
Incorporated all the BREAK 
disabling tricks they can muster 
if the result simply means that 
BREAK is ignored, then fine; this 
in itself protects the user from 
stopping the program and 
getting into a mess. But If 
pressing BREAK causes fhe 
machine to hang ufx or a 
system reset, then surely this Is 
the very opposite ol friendly 
programming! Furthermore, such 
methods are actually quite 
pointless. They certainly won't 
make your program uncopyabie, 
and if all you're worried about is 
to keep prying eyes from your 
code, then It stands to reason 
that anyone who's capable of 
understanding your program in 
the first place will have no 
dllUcully in making short work ot 
your protection scheme! The 
moral? Think twice before you 
plant o bomb in your 
program . . . 

I'm aware ot course that 
writing an article like this is 
rather like putting a gun to my 
own head, because it's almost 
certain lhai someone will now 
closely examine all my 
programming examples in 
previous articles to see if I take 
my own advice But I'm happy to 
take the risk, A bit ol egg on my 
face won’t do any harm, and if 
the result is an Increase In the 
totol amount ot programming 
friendliness in the world, then i 
guess it's worlh it. 

Letters on the subject should 
be sent to Ihe editor - 
preferably with BREAK disabled 
and fitted with LENSLOK. 
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HI SOFT BASIC 



c a m p 



E R 



Hisoft Basic Compiler 

HiSoH 

£ 15.95 



Hlisolt ore o company famous 
tor their Devpac assembler 
which is the assembler oil others 
ore measured by. They are not a 
prolific producer of software, but 
usually when they da market 
something it is of a very high 
standard 

Now BASIC, as we all know, is 
useful for learning to program 
and is tolerable in some 
applications where speed Is not 
essential To get an arcade type 
of program to run at a 
reasonable speed on the 
Spectrum you need to program 
in machine code and that takes 
a fair bit of serious study. 

Alternatives are to use a 
special language such as While 
lightning or to get a compiler to 
change BASIC into machine 
code 

The latter has been attempted 
with reasonable success by PSS 
with MCGDER 1. 2 & 3, the last 
being an excellent compiler 
with lew disadvantages, the 
biggest being the compiled 
code is not relocatable and IT is 
not possible to combine several 
routines compiled separately. 
BLAST on the other hand was a 
disaster and its name aptly 
mirrored its purchaser's 
expletives. 

Floating point 

The HiSoft compiler is a full 
fioaiing point (copes with 
decimals as well os integers, ie, 
whole numbers), compiler for all 
the Spectrum variants The code 
Ilsell occupies around UK. 

HlSott Claim this means that 
programs up to 30K Can be 
compiled in one operation, 128 
and PLUS 2 owners have a 
slightly modified operating 
system which takes advantage at 
some of the capabilities of the 
machines. 

The compiler code is located 
low in memory between Ihe 
system variables and the 
microdrive mop area. Memory 
mops of the program^ 
requirements ore given in the 
manual. 

Limitations are few and are 
unlikely to be restrictive unless 
you require them tor a specific 
programming purpose These 
are thot no expressions are 
allowed In DATA statements, 



evaluations of string variables 
(eg. VAL x$) is not allowed and 
arrays of three or more 
dimensions cannot be used 

There are also a few system 
commands which ore not 
allowed but these can be 
overcome due to the compiler's 
ability to move in and out of 
BASIC selectively, these are such 
commands as LOAD. SAVE, NEW 
eta 

Although supplied on tape 
there are instructions tor making 
a Mlcrodrlve or disk backup 
copy, o considerate and useful 
option. 

The compiler has sixteen 
directives although often only 
one or two may be required 
and these are used by adding 
REM: lines before the start of the 
code to be compiled 

One compilation is Initiated 
then all relevent info is provided, 
including entry paints If the 
program was split into sections, 
and at the end the start and 
length of code tor saving to 
tape etc Is given. 



On Test 

First the 50 page manual 
deserves a congratulatory 
mention. I took it away and read 
It and due to Its step by step 
examples I understood It without 
any problem and felt confident 
when i went bock to the 
computer 

My tlrst difficulty came when I 
loaded the program and tried 
to convert it to run on my disk 
drive system. It wouldn't! Then 1 
tried running it direct From tape, 
it locked upf 

Only when I disconnected my 
drive would It work, now the 
problem is that 1 am using a TRL 
Beta Interface and It is obviously 
incompatible with It. I assume 
that the Disk drive they refer to in 
the manual Is the Opus 
Discovery which is compatible 
with the mlcrodrlve system. A bit 
of a disappointment 

The program was now working 
and the short demos/exam pies 
worked perfectly and 
impressively. This Is the only 
compiler I know which can 
handle Sinclair's computed 
GOTO and GOSUB features 



Speed limits 

The speed increase was variable 
but this Is explained, and 
reasonably so. os being 



dependent on the number of 
'real' number col cu lotions 
needed and use of the 
PLDT'DRAW functions. By 
specifying Integer and positive 
integer variables of the start by 
using the directive REM INT 
variable, list the speed Increase 
1$ optimised. 

Error messages are clear, 
detailed In the manual and are 
produced on either of Ihe first 
two of the three passes the 
program makes. 

My next test was to try and 
find a BASIC program on lape 
(all mine being kept on the 
Inoperable disk drive) eventually 
I found o couple and of course 
the first included a DIM A(2,4,3) 
Instruction which 1$ not allowed 

The next was a copy of an 
earlier ZXC listing called 
Platform Jack, o rather slow 
Jump game. If compiled after 
three ottempts when t had to 
moke minor amendments to RUN 
statements and gave a speed 
increase of about 20 times! 
Completely unplayable without 
the addition of some delay 
loops. 

Out of the tour other gomes I 
experienced no problems and 
all gave an impressive gain in 
speed. I did find thaf In general 
the code produced tended to 
equal or become slightly longer 
than the original and this meant 
that In practical terms around 
UK to 15K was compilable In 
one aa For really long programs 
then it may be possible to break 
them into smaller units and 
compile to specific addresses A 
special iQcillty to compile DATA 
and program separately is built 
Into the program, 

I am proud to note that ZXC is 
credited at the end of the 
manual tor allowing the use ol 
one o( Toni Baker’s published 
routines for the 128 keypad 
simulator 

Probably the most versatile 
general purpose compiler on 
the market it has a little more 
flexibility than PSS Mcoder 3 
which must be its nearest rival. 

It could certainly produce 
commercial quality programs of 
some types, but to produce that 
state-of-the-art graphic arcade 
masterpiece is unlikely without 
custom written machine code 
routines. 

If you're serious about your 
computing then this Is the 
progrom you've been waiting tor, 
as close as anyone is likely to 
get to an easy to use. most 
features supported compiler for 
the Spectrum computers 
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UTILITY REVIEW 




DISCOVERY COLUMN 




COLUM 

John Wase presents another 
selection of useful routines for 
Discovery owners. 



■r he first routine this month Is a 
neat little COPY routine from 
John Bennett, who lives near 
Bedford, that enables you to 
dump a screen to o printer, 
Funny. I was asking for this soil Ol 
thing only in lost month's 
column, and before it's even 
printed, here If Is! The program 
(Figure 1) is shod, easily typed 
in. and it works t. Line 30 
connects stream 3 to the printer 
driver software in the Opus port. 
Line 100 switches the printer 
spacing to 3 72' (you might 
need to adjust this for your 
printer) and 120 switches the 
printer to graphics mode Line 
140 does trie plotting for one 
pass ol the print head and line 
160 a line feed The spacing is 
relumed to normal In line 180 
and line 190 closes the stream 
And there if is. complete with a 
SAVE routine at the end. Figure 2 
Is a picture from my old lope of 
Lunar Jetman produced by this 
routine Although If was 
originally written tor a Shlnwa 
CP8Q. It works fine on my Epson 
FX60, too. The only problem Is. as 
John says, that rather slow: 
some machine code might 
come in uselul How about it. 
folks? 

Morefiles 

Steven Nutting of Histon, of 
"Supercat" fame has sent In a 
program which took my eye. This 
is another program for playing 
with the CATotogue fife 
somewhat more explicii than the 
very short BASIC routine which ! 
published a month or two ago, 
and it includes o bit of machine 
code to speed things up a Iktte. 

There are 719 sectors on each 
disc numbered 0 to 718. and 
each sector can hold 256 bytes 
ot CAT or program information, 
The CAT tile uses the tlrst seven 
sectors (numbered 0 to 6). The 
remainder of the disc available 
tor use Is laid ouf as follows: the 
disc formatting Information and 
disc name use the first 32 bytes, 
and each subsequent tile uses 
16 byies, This means that there is 
room tor information on 110 



programs, data files, pieces ot 
Code, etc: (32 + 110 • 16 = 1792 
bytes := 1.75K = 7 sectors) The 
fourth byte In the first ol those 
CAT sectors contains a value 
equal to Ihe number of the Iasi 
sector used by the CAT tile 
(normally extending trom sector 
0 Ihrough to the end of sector 6: 
so the normal value Is 6, 
Indicating 7 sectors) However, by 
Inserting another value in this 
4th byte, we can extend the 
number ot sectors In the CAT tile 
up to a maximum of 43, This 
allows us lo store a miximum of 
676 files In the CAT file in 
addition to the first 32 bytes 
which contain the disc name 
and formatting Information. This, 
in lurn, leaves us 676 sectors. As 
it is not possible to store more 
thon one program tile or 
what-have-you on a sector, the 
maximum number ot programs, 
efq which can be stored is 67, 
gust equal to ihe maximum 
number of files in the CAT file, 
and 1 probably enough for most 
people 



The program 

To alter the magic byte, the 
program listed in Figure 3 first ol 
all needs to wipe the disc clean 
with a FORMAT command So 
don? us© this program on a disc 
which contains valuable 
routines. Next, the program loads 
in seder 0. alters this byte, and 
saves Ihis sector back to where It 
belongs 

Lines 10 to 30 set up the 40 
byte machine code routine 
protected by CLEAR 65069 In line 
10. Lines 40 to 60 ask you to 
INPUT the drive number, check 
that this is reasonable, and then 
POKEs it Into the machine code 
routine Lines 70 to 80 ask tor the 
disc name: fS contains seven 
letters the maximum number 
allowed by this routine. Next, in 
lines 90 to 100, you are asked to 
INPUT the number of files, f, 
which you need to save on ihe 
disc: this number is also 
checked io see if it is 
reasonable. Line 110 works out 



the approximate number of CAT 
sectors needed lor storing the 
number of tiles indicated by the 
value contained in f: this Is then 
POKEd into the machine code 
routine. Then, in line 120, the disc 
is FORMATted with the name. f$, 
plus the number ot files which 
con be saved RANDOMIZE USft 
65080 calls the machine code 
routine (Figure 4), and. to finish 
off, a CAT confirms the filename 
the number of files available, 
and the memory left tor the 
programmer. 



Code 

The machine code in figure 4 
has comments alongside each 
step and is pretty self- 
explanatory It loads the 
selected sector from the disc 
into the Spectrum's RAM, starting 
ot address 65110 (see assembly 
listing, line 14), having first 
loaded HL with the number of 
the CAT sector required; In this 
case, the first sector, number *ero 
(line 12) The number of CAT 
sectors required Is poked 1 into 
address 65114 (line 3) and the 
sector is saved back to the disc: 
finally {last line) the Spectrum 
ROM is paged back in with a 
return to BASIC 

Fastload 

This program, by Nell Hewitt of 
Coventry is one of a whole 
clutch of loader- prog rams 
andtof catalogue programs 
which I hove received lately, 
several of which you’ve already 
seen. I therefore have to be 
rather selective. Although it has 
some limitations, Neil’s program 
stood out because of the 
Impressive presentation; the 128 
style windows, In particular, are 
most attractive. 

Fasthst 

The program In Figure 5 Is ail In 
BASIC Type it In, using graphics 
A In place ot the question marks 
In line 9993 and save it as "run*, 
auto running from line 1 If 
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alKMs you to LOAD programs, 
ERASE files, gives you an 
extended CAT. COPY tiles, and so 
on. The menu bar will (see 
Figures 6 and 7). appear at the 
top ot the screen with the first 
option (iOAD), flashing The 
cursor keys move the choice 
along the menu bar highlighting 
each option In turn. The 
required option is selected by 
ENTER. ZERO or OELETE A pull- 
down type menu then appears, 
selections being made Just as 
on the 128 menus. To whet your 



appetite, Figures 6 and 7 show 
screen dumps of two of the 
menus, the LOAD menu (blue 
background) and the 
MISCELLANEOUS menu (green 
background). You leave a menu 
by pressing Q to quit — the only 
prompt not on screen, so rake 
heed. 

The options are 

straightforward — you con load, 
or load and run programs or 
code, or erase any file and 
there Is a miscellaneous section 
which includes various resets. 



the code-length of the tiles Files 
beginning with CHR£ 0 to hide 
them In the catalogue printout 
show up here with a question 
mark at the beginning ot the 
filename: o LOAD and ERASE 
option Is provided 1o deal with 
these, too (In these options, only 
the name, without the question 
mark, should be entered) 

The COPY section is a bit 
limited, using as If does the 
rather limited MOVE command; 
so it will only COPY Individual 
programs and not the whole 



i>ieii<« i 



l RCr OPUSCOPVt JOHN SEUINf-TT 
5 BORDER 1: PARER 6: CLS 
10 REn OPUS CQPV/SHINWA CPSO 
20 PRINT AT 3,©! "OPUS PRINTER 
COPY ROUTINE PRINT 

30 OPEN 87| H ti" 

33 PRINT 

Set your printer up f i nt then 
tWO your picture or SCREE Nt* 

The pr i nter Kill start up 
automatical 1 y alter 15 iKooda. 

It will th«rn take about six 
*1 nutes to print a full screpn" 
*0 INPUT -ENTER TITLE OF SCREE 
N TO LOAD *(N* 

35 PRINT AT !,0|* Load fro 

m Tape or Oi <?/Dl *i PAUSE 0 

50 IF IN* EY* ■ “d H OR INKEY*-" D* 
THEN 00 TO 70 

55 IF INKEY*<>*t* AND INFEY* > 
*T AND IF#sEY*< >**((- AND INKEY*' > 
- D“ THEN GO TO 45 

*0 LOAD NiSCRCEN* * GO TO 100 
70 LOAD * I iN* SCREEN* 

90 REM Copy 

100 LPR1NT CHft* 27; ; CNR* 8; 

L 10 FOR H-175 TO 7 STEP -0 
120 LPR1NT CHRi 27;*K*tCHRf Os C 
HR* tt 

130 FOR W-0 TO 255 
140 LFRINT CHR* U20*POlNT CW,H 
]+M*P01NT +32 *point <W,H 

21 M6#R01NT CW.H-3) +0*PO1NT t U, 
H-4 I +4*PO t NT i U , H-5 J +2*PtJ IN T (H, 
H“*l *POtNT (W t H-7) >5 
ISO NEXT N 
1*0 LFRINT CHft* IO 
170 NEXT H 
100 LPRINT CHR* 2 
I TO CLOSE #3 
200 STOP 
999* STOP 

9997 SAVE ‘'opuicopy 1 * LINE t 
9990 STOP 

9999 SAVE Mi ,, opu*COpy rt LINE l 



Figure 2 




Figure 3 



5 REN 


50 IF d< 1 DR d»2 THEN GO TO *0 


•*ph DREE r L E S*** 


60 FWE 631 03, d 


BV STEVEN NUTTING 


70 ThPUT *Fl (Mr 7 Iftt 

Iflh m % LINE #* 


IQ CLEAR 650691 LET c-0( FDR * 


0O IF UEN #*<1 OH LEN f*>7 THE 


-65070 TO *5lQ9l READ nt PONE 


H 00 TO 70 


nt LET G-C+fiL ME ITT * 


90 INPUT -Humber o# File* (1-6 


20 IF C03237 THEN PRINT *Vm%* 


7*1 t"|# 


Error * 


1O0 IF fU OR #>*76 THEN GO TO 


30 DATA 6,2,205.30,754,62,42,3 


90 


O.VO, 234,6,0, 197,203,0,23,6,0,24 


UO LET + 2tM*/256i POKE 65 


f , 10,34,01 , 254 , 330,0 ,17, 06,234 , 1 


07* ■ INT * 


4,0, 143,67, I ,203,0,0, 193,72,23 


170 FORMAT di#* + 5TR* fi RANDOM 1 


40 tHH/T tl or 21 i -jd 


7E USR 65070* CAT d 



The catalogue section is quite 
versatile: It is printed In three 
columns so thal it doesn't easily 
go off-screen (we had two last 
month, but t guess three is the 
limit with Sinclair's R©m lettering) 
and there is an option to print 



disc between discs of two 
different sizes Those who might 
run up against this problem 
should use a program like Jose 
Pedros "opyscaf . In spite of this 
(and lf$ easy for me to be 
critical) this program is really 



Flgurt 4 



HSSJHILY of iddrti**i 


£5078 £5109 448 Hint 




ORC 85878 




hbib me ,002 


L8 1,2 


;8iPd bf lucMlri It* !• l**d In i*ct«r . 


mn ra.si.i4i 


CALL IhIhW 


;Lud or Uvw i re tar ftpfrndini n w#lvl *f Uf t t+J 




Lb M 


;Pvkf til 14 milk Ihf nmh*r tf Cat vvrd ta b*li iilt 4rU (nt in 4 rr«> 


6SB77 wm,m t t54 


U> ifcMHM 




ttw nLHW 


LD 1.8 


;yi#d bv Ron ta uv uti &*«!•*, 


S»*i 1ST IttduvP: PUSH K 


lUv* i rtf f*r latrr nt 


nm 


CALL H9f 


iCblt lltC4T«T» R«i IH. 


«»« (WE.flIW 


u> t.a 


iflfid f TON buti#+ryt U okvr Tibifi I4f m Rm 4 1 Hr it# raotlmt. 


G58I1 241 


•ST 838 


;Thrn La«4 ML 91 tb tbf Mtvm* 


55881 818 


Mil 11 




tsew eM.ftii m 


U 1 idd? . KL 


iPtkt Ik# H4r#u %n tfrf iu4itct raatim#. 




Lft HL r fJ 


t\M ml. tfctor nt a <Dit sUrt af tha CiT aaeUrtK 


£saw an k «ic,« 


u> h p ku« 


jiaai ifctur at «44rm CSLII. 


t»M m m 


Li C ,8 


i\*u in est Mt* + 


i&iai m 


PDF iC 


;i#tr l#v# th« 1 rvt tbit Uf*4, if 1-4^ tb» Im 4 irdef ef if 1^1 Lhl-il UH. 


ISI82 08^ .Ml 


uj m 


iStltct It iv* 1. 


*sm »s 


mt m% 


ilkif mil tv* wit U b# CM i. » 


85185 888.888 


ktx a 




(5187 l* .872 .823 


jp ^*a 


;*)ack SDICLftlll ROW Uck i« and MT 1* bil>. 



ZX Computing Monthly * February 1987 









DISCOVERY COLUMN 




about these code dump 
programs, then, and some larger 
size dumps, too. with pretty 
shading' 5 And don't forgel the 
random access lacifliy Several 
of our readers have had 
difficulties with filing programs, 
so how about a good, well 
documented one of your own? 
Keep them coming in. See you 
next month. 



very neol, and lor a mere BASIC 
job packs in a lot of features 
and presents Ihem very nicely. 
Try it! 



ilsell It is written for a single 
drive disc lor drive 2 you merely 
have to alter hne 30 The listing 
Figure B is short and to the 
point When you type in line 130. 
capital N. capital S and capital 
F? should all be in inverse video, 
ihis gives a very neal and 
professional presentation 
Finally, please con I appeal 
to you to submit programs on 
tape or preferably on disc. How 



Rename 



this is o neat bttle routine from 
Tom Nscholson Of Motherwell 
which will rename either files 
stored on disc or even the disc 



f HQuf# 5 



I Dirt <|M ! ,7-7 I 

Vit* t>i n dns.r' i u 

ti" pft5,l»i DtH DIM LI 

* . '"M Dl« r I i-5* l 1 ** " Hi pm Y f<-, 

P 2H Dirt I 

■ L F T I #ng *»T L I r Me t Ot - s 
4 let tH v“r lpn - t fttrt ipfXJT NAME 
t* Dirt II *3,71 s D I rt 
7 II r dfl y*-i 

0 FOR # O TO Jt Kf All as *0* t 
iFSR Jk m ** H *Z NF < T ft DATA 735.23 

ID DIM **13,1 is DIM pHS T lh 0 
I« *13*71 i DI« yi i5^i i Pin in 
r r, 50 P s DIM f ff 13, in, 301 

20 FUR 4*1 T O Tit MAD piU I ,ll 
,dt M j | >|rn,y|iO l llif 
is F0ft q*| TO «V*1 dl tf M - Jl M'a 
D ni.gu NUT fj! NIHT I 

™ DATA *“I0"* ‘ 

1 " * “1 Htftu 1 i ^LCMrfS F4 O^r «' „ 'L 
add Cndt" OBd Cod# *- Atsn * , ^ L o# 
4 Ml {JdIH'i MI#" 

5i da i a 

Flit', "Er 

mi dd#n Fi l# # 

37 UfttA -3-,-U , - f -l7-, , -7 1 " ,"2"," 

12"* "Cat Pnv# !“,*£* 

t Itrivf i * L#figu» H 1 'Xi 

1 2 4 Lmgtft** 

l?-,-CDfky rtwnu" Drlw 1 to 

2" f "Copy Drive \ to t“ t “Cppy Di 
»e 1 iP 2’, "Copy Dttt I to I" 

3# DATA 

13^ i "tn*C "."H*?**?! Sy%t^*"' ,-R*s.wl 
prtv«% fl E«t If I ttap-' f "fcot Pro 

qr 4B * , 11 Ct»*nq* Dr ivy H 

*Q PHtNf At 0,D| INUCR6E 1| “Lo 
ad I Erw ! Cat : Copy 3 M|*c" 

49 U T f*»l I 

50 PR I NT AT 0.0| INVERSE 1 j “Lo 
id 3 If abb I Cal 3 Cfjpy 3 Ft! ic “ * 

RESTORE 60 i FUR 4*1 HI ppti WfA 
D y , □ i s NE |£T h PRINT AT 0,y; H 
ASM If Of 

51 If 14#W GO TO 51 

52 IF ir#£¥*«t**rf 9 AMD opt- 5 

ihEN L £ 1 r5pMOf>t ti 

53 IF jF*[.¥t<hM El AND opt I 
TlCN LET Oflt*opt I 

54 if IUffyit-O*' OR I FFf f * 

I 13 OR IWFYI-LWI TlCN GO 1 
O 70 

53 GO TO 50 

O0 DATA 0 * “Load -.6." Era** ", 
14/ Cat Copy ",27/ «iit 



UT Tx«CUttt Actcjr i H | p j: LOAD *drlv 

t’ ; nil UDt i RANDOnEZt I JbR e 
1050 INPUT *Na*ai # | LlP# rv*s LCJA 
R *<3r|v*i£HHi 0#n* 

2000 GO TO 200OfdptiiyvilD 

2010 INPUT MW n* t ERR 

SI t$f k Wtntl GQ SUP HOOOi GO TO 

BO 

2020 INPUT "Nan*: " | I I ME nfi IN* 
Si dr^#|CHRI Otnii GO SUP BOOOfc 
GO TO BO 

7000 GO TO SOOO*€kpUpfiBlf) 

T Oj0 LET df ive-h {JO SUP 9TOQi G 
D HUP 999A* GO BUD (KM>0i GO TO Q 



boot |r 11 # lvi . ** nmi GO TO UK* 
07 

GftOG GO TO DOOI 

BlXJfl PRINT AT - l¥S FAFfN VAI pit 
■rill i II# VftL L I I MO F i - 3 t f I Mil ,»K! 

, 1 TO VAL Mtlvrinitf RETURN 
0100 trt ^lim.rm Nf.HlNN 
^TOO LET K-l 

TOR f-| TO ZOi PRtNt AT f , n 
: ri # i I , k TO U W * T I 

-7220 LEI toi =Os LET I 

«?5r*p POST *31 WIN *3|^ CAT "id 

rj vPNHl]i* ¥ | |0 

*7240 FOR f-S TO HO 
9250 LE T a-CODE lt#EV4a5 
92AO LI T U-CODL IF# £¥**", 

9270 LEI lwt»-a*256#ti 

9200 LET a-CODE lNPtTt*3 

9200 LE t bCOOf |»CYII5 

9SOO LET ilrt^t23 6*ti 

9310 LET a* CODf WEV4 *3 

9T20 LET b- CUbE lNKEV*i5 

93T0 LET ^nd«4*25A#b 

9740 Lf t FOR o - I ID 1 0 k L 

FT a-CODF EF*EV**5i LET a*-at#CH 

R< a: NEXT g 

9W> IF 1 20 T HF N LET ) *2i LL T f 
n I *c Q I * I I 8 |F col 7 7 TIC N PRINT 
#0| -rtare5i- s qo SUE 9^90 
9 5fcOi if md*A33T5 Tt# N DQ ttl 3U 
9^70 PRINT AT | 4 cflls«ts IF I VOQ 
| TICK PRINI At 1*1 v cal | fr^IIiHT 
1 | ”■ I " | tl*5b* feild Sir | U M I i-n | k -3 
9590 LET 1 -1 Martas Nl 1 1 i 

9390 IF |Nre**--n- TMf N Ft* 

TO 21 1 PRINT A1 I'OiijiM.i TO U 
Wit I i [UJ 5UD 999V« : [jC TO BO 

9391 IF lf#CE¥*-*y + THEN fOA q-l 
TO ?lt PRINT AT q t Of qt- i I , I tCJ M 

NF XI qi LET I ITT t&k *Ob Nl X 



^TD LET driva-li LET |m 9 H LE 
t t At tflf ■?; GO 5LTO 92CMU g30 SUft 
9990^ GO SUP BOOOi LET Ivnq-Oi L 
FT Utlw*U GO 10 GO 
'040 LET dn v#*2t LET LE 

T Mr t*w 7i UU SUP 9ZOOt DO GLffl 
99901 GO SUP BOOUt Ki 1 I wnq us L 
FT f*rt<br-l± Od TO 0o 
4i ta| 0 fCl to 4000+opt tort* in 
tmn IWUT Nviffit* uf h ir: " ( llNI 
nil INPUT Nmei ,l | | 4 Nl It; 

WIVE uni Tn 2 1 n #8 iiO :JUI- BUOOi 
GO TO Go 

4ii7n INT-UT nl Fllai"l 1 1 PC 

■N«i imnl "f#p N4a«s"i i nyt tit 
rtUVk Um* tU :inti DU StPh Bf^OOt 
GO TO Gfv 

NtlVT ct" j t Ur 2i SlJl 

Eh -.iJi 130 I IS 00 

4040 «GVF H tf“i1 TCI d ill GO SUt' 
FRritiil GO SO Gil 
3VH> > GO TO 5000#oiilim>10 
V i MI H fVNCJt Jil I l E U\.t- ’ i 

val,. PANOOrt17E flS^ m>l* 

muini GO TO GU 

v> v . PtjANt^TrtTlI OSK 4.ISJ Ti r*. X r uh 

R.NHI, m Tl> mi 
304 »p LOAD tlibl 

-iiW INTIIT -By i vp Niiab^r i " 3 d* 1 v* 
t GO S-..ip 0 <h*U BO tp 11 .. 

BQDO 1 1 1 **ri M t il l qpl-VAL Hf i«*n 
LEI i «1 IMAi Ub*n3*VAl AH 
Mail 1 Zs L£ r >»pl : LET y 9AL yft 
wnl 

8001 PRINT AT ..y| PAM F- 1 r, itu 
VAC p» i H*n 3 1 PR I C>l! 1 5 H "id 
h.t TO VAC mI 1ha» i 

f H m iZ IF trxlYM-" then GO TQ BI#U 



9*fxi DO TO 9790 
vyay mir 

9900 1LT I “whi LEI «-VAi m* h f | j 
LF T rt-VAl dtMH: LET * *WI f 1 
III If T y-WAL yt 14 3 
9909 Nf TLfrN 

9990 GO mm 990Hi LET f-wni Ld 
p-VAi 01(411 F-AINT AT - T y* PAPER 
p ; I» VAI 1 1 N I t ENVt R'.t 1 | Qt 1 
Ul TO m+IU FDR 1 -. • 1 TO e*d: f 
PINT AT I“ ft yt I AIT I’ 0cq» k t t TCF m 
* I I t NEXT £ 

4992 ClVFP Oi INF V4 |t>Ui fWI 
fc 7 ( PLOT Sy*GI-| . 175- ii *0h It D 
RAbl ^HUiUl. PI D1VAU rk t 
IJk II IMVA4# - C <M*1 I *B*1 I ,Ol DRAW 
", I HI* I k *1k> * 1 

999" PRINT PAPER U N* VA| ]P< f 
I* INUERSE MAT * vY * k ; 11 • 4 v 1 *D 
»-2k 1 At . , ty *h 4^* TNVfR -I i> 5 IN 
k oi FTCTfc El# 7: PAPER A 

l“-“i 14# Al PAPER 4s* 1 1 4; 

PAPER 5r ! IN* 5j PAPER 
4994 » OR r I f LI ri . i PR IN I PAk I h 
VA1 |)MI > : At - * J * 1 , - * U r I E | ^,1 

TO m 71 1 M f I £ 

9 4V5 Rt TURN 



iR K 1 5 GO SLHB B fc 109 1 I f Iffr T . * F -CMP i 
II AND k u0l OP ll»Ey.|’-A“ AND 
, ttpl THf.N LET * “ v |i LET 



70 LET mn^ODtl GO SUP 9990 p GO 
BtJP GOOO 

BO l FT long-01 LET UftOMlt D 
G SUP *n *10OOl FOR 4-2 TQ ZO| F'A 
tNT AT 4,OiqfO,l TO li NC<T 4i 
GO TO 50 

IODO GO TO lOOO+DptlCA- 10 
1 n 1 o if# II T " Pt oqr an Narna i H j LI Nl 
nf; LOAD idrlvfjrvl 
H>20 INPUT "NaflM?t" , i L. iNf nil i OA 
D »tfr ive^nlCCOE 

1030 INPUT " NaitMf t -| LINE nil Inf 



0i> i4 IF ti# E¥l-"q* THEN FW I - $ 
TO 71 i PRINT At f.'U-* 

“i Ml. X 1 4l 

GO TU 50 

TKHiS If IF# EYi*-Otffi Ml AND f I mI 
UR 1 m E* t= ~ 7 * AND - ImJ tk* N If 
I B-k *T I LET rfr rli ♦ 1 
WHit, IF ll#EVf = “0" OR INfrEVt-CHH 
I I' ON IHKCVI-EWt 17 THIN GO t 



Figure A 
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5 ft EH 

PROGRAM**- 
h«TOH HICHQLSKJN*** 

10 EbOR DER lx PAPER 3i BRIGHT 1 
: INK O: CLS 

20 Li T A" l i LET B'15i LE T *02 
30 CLOSE 14 | OPEN «4 t “ CAT ta |l 

RND 16 

40 FOR n*m TO b 
50 POINT * 4 fO 
60 Dm at 1 161 
70 FOR f*I TO 16 
BO LET aUCT 1-tNKETf *4 
90 NEHT f 

100 IF CODE aflfcJ»ZS5 DR CODE a 
tlkOZZ? THEN PRINT - - ; INvEftS 
t 1(rt-ls INVERSE Ot* IS f HE LAST 
FILE ON D I SC. " s GO ID 130 



IIO IF TH£N PRINT * *|N| M 

"II PRINT *#(7 TO 161 i LET k*Kx 
NEKT fi 

120 PRINT “ ,k | n j * H p PRINT at C 
7 TO 161; NOH n 
130 INPUT I" FeNa«e= , 2 , et 
C* I H ,,iB N = N©Kl; paqi? S=Stop R=Re-5t 
art "ML ] NL yi 

140 IF CODE yt = 78 DR CODE yt = tl 
O THEN GO TO 320 
150 IF CODE y*^B3 OR CODE y*“tl 
5 THEN STOP 

J6Q IF CODE y 4=07 OR CODE y*=ll 
4 iHt'N (30 TO 10 
170 IF yt = " ” THEN GQ TO 130 
1 BO IF CODE yt 11X40 OR CODE yt 
U)>57 THFN OH TQ 1 30 
190 LET y*VAL yt 



200 INPUT “Nm Nujw : H ;nl 

210 POINT 44 j y 

220 FOR Ol TO A 

230 Lt f ** s 4 1 * 1 Ntft Yl«4 

240 NEXT # 

250 FDR 1-1 TO lO 
260 IF f =LEN nl THEN PRINT * 4 t 
nt(fh 

270 IF i >LEN nl Th£N PRINT (Uj- 
'I 

700 NEXT f 

290 IF y> 15 THEN CLS l 00 TQ 30 
300 CLS s IF k=l AND eK I 6 THEN 
LET k-7i GO TO TO 
310 STOP 

320 CL 5 i LET a=a*15t LET b«b* 1 
5s GO TO 30 



DISCS 

AT LOW PRICES 
IN PLASTIC LIBRARY CASES 



ALL DISKS ARE LIFETIME GUARANTEED, COME WITH HUB RING 

and wmr&pROTHrr as well as labels t envelopes 



5.25* 


to 


3.5* 


10 


DSSD 


£7,99 


SS 135tpi 


£15.95 


0SDD^»n>i 


£9.99 


DSl35tpi 


£19.95 


BULK DISCS AT CRAZY PRICES 


5.25* 


25 


100 


250 


DS96tp 


£14.99 


£49.99 


£119.99 


3,5* 


25 


100 


250 


DS 135tpi 


£39.99 


£149.99 


£369.99 



FXB5 

FX1QS 

L0800 



Epson printers at sensible discounts 

£399.95 LQ1000 £699.95 

£489.95 JXB0{CO4) £399.95 

£499.95 HI 80 (plotter) £349 95 



Colour Monitors. Massive Discounts 



Philips BWI7502 {Green) £7999 

Philips BM7522 (Amber) £89.99 

Philips 8501 (Med-res Colour) £199.99 

Philips 8533 (Hires Colour) £269 .99 



JUST DISKS 



18, CRESCENT WAY, GREEN ST, GflEEW. 
ORPINGTON , KENT BR6 9LS 

Tel: 0689 61947 

All prices include VA T and PSP 



Its easy to 
complain about 
advertisements. 
But which ones? 



Every week millions of advertisements 
; appear in print, on posters or in the cinema. 

Most of them comply with t he rules 
contained in tlic British Code of Advertising 
Practice, 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about winch ones they 
are. however, drop us a line and well send you 
an abridged copy of the Advertising Code 

Then, if an advertisement bothers / 
you. you’ll be justified m bothering us. _/ 

The Advertising Standards Authority. W 
If an advertisement is wrung, were here to put it right. 

ASA Ltd^Depi 2 Bctkik Htm^.Tocnri^on Plikv, J^rklonWCTE 7HN 

Tln^ tpaiv is donated m thv inivrc^r^nl high ^jndiird* of jjvirrf imitjE 



ZX Ccmpufing Monthly February 1987 



27 








SPECTRUM PROGRAMMING 




Carol Brooksbank with 
advice on using screen 
dumps in a more 
versatile way 



Every club should have among 
Its members a Spectrum owner 
with a printer capable ot screen 
dumps. Why? Because ihe 
Spectrum can lake care of all 
the printing of tickets, posters, 
notepoper headed with the club 
logo — In fact, virtually all ot the 
printing requirements con be 
handled cheaply and quickly 
by someone with a bit of 
imagination and a screen dump 
or two. 

There is such a choice ol 
printer interlace combinations 
these days that it is Impossible 
to say that any one Is better 
than all the others. I use the 
Wafadrlve centronics iniertoce 
with the Rotronies screen dump 
program Draw DX-85. and on 
Epson RXBOF.'T printer The 
Wafadrlve Draw program has the 

S eat advantage of offering 
ree sizes of screen dump, and 
II also allows you, by poking 
values into the program, to take 
advantage of the Epson's 
variable biMmage graphics 



modes. This makes it possible to 
change the proportions of the 
screen dump in printing, subtly 
altering the width of the image 
on the paper. Obviously the 
more facilltes of this sort you 
hove, the more versatile you con 
be. but the most Important thing 
Is to be really laminar with your 
Interface/printer, to know just 
what it con and cannot da 

Ftgur* i 



A commercial graphics 
program can be a great help. I 
use Sottechrvics' The Artist, bul. 
again, any simitar package wiit 
do or you can use a light pen 
or even BASIC or Spectrum block 
graphics 

Unless you are lucky (or rich) 
enough 1 q own a colour-jet 
printer, your printouts ore going 
to be In block and white, so 



5T LURE'S CHURCH 

CHOIR 
SUPPER 

m THE 

CHURCH 

OH 

Sa tur day 
November 2nd 

7.30p,lfi, TICKET C3.50 
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always work In black and white 
on the screen, and keep it 
simple Fussy graphics may gain 
gasps of admiration on the 
screen. They usually look a 
jumbled mess on paper. 

You need to know whether 
your screen dump gives a true 
or distorted reproduction, and 
the easiest way to find out is to 
draw a circle on screen and 
make a screen dump Is It still a 
Circle? If not. you will have to 
Ollow tor the distortion In your 
designs The choristers in the 
Choir Supper poster hove round 
heads on screen, but the 
distortion in the screen dump 
gives a more pleasing 
proportion on paper (Figure 1], 
in the Laughter and Tears poster 
the tape reels had 10 be round, 
so they are egg-shaped on 
screen (Figure 2) You must either 
take advantage of fhe distortion 
or compensate tor it, Remember 
that it Is the effect on paper thot 
matters, and make plenty of test 
dumps as you go along:. 



Multiple dumps 

There is no need 1o limit yourself 
10 one screen dump per poster 
Figures 1 and 2 each consist of 
three. In figure 1, the lettering Is 
one dump In size 3. and Ihe 
cartoons of choristers singing 
and eating are each a separate 
dump in size 1 In figure 2, two 
size 3 dumps one above the 
other make an A4 poster, with 
the gramophone, size 1, 
superimposed. If you hove the 
locility for different sizes* small 
detailed sections are often more 
successful H they are drawn full 
size on fhe screen and reduced 
in ihe printing. The Laughter and 
Tears tickets were produced by 
printing the poster screens side 
by side, in size 1. on thin card. 
(Figure 3) The main motif Is used 
again, size 1. as a logo on the 
programmes. (Figure 4} Juggling 
with the sizes and positions in 
this way lets you produce o 
number of related printed items, 
using only one or two screen 
designs, 
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IN RID OF THE HERTING FUND 



If you are using more than 
one dump It is vitol to align the 
paper properly for each one. 
Find something on the printer 
which you can use as o 
reference point — I use the 
numbered bar which presses 
against the paper — and find 
out where this tails on the first 
dump when the second one Is 
in the correct place on the 
paper. You will hove to 
experiment until you get the 
effect you want, but once you 
hove it, write the position of your 
marker down. Then, when you 
do your prinl run, you will know 
how to line the paper up 
My program for printing a 
poster run looks something like 
this: 

10 LOAD "posM" SCREENS 
20 POKE 232*6.3 
30 GO SUB 1000 
40 PAUSE 0 

50 LOAD "port 2*' SCREENS 
60 GOSUB 1000 
70 PAUSE 0 
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PROGRAMME 




BO LOAD "post 3” SCREENS 
90 POKE 23296,1 
100 GOSUB 1000 
110 STOP 

1000 FOR X=1 TO 10 
1010 DRAW * 

1020 OPEN#*3 “C" 

1030 (.PRINT CHRS (13); 

1040 CLOSE# * 3 
1050 NEXT x 
1060 RETURN 

Lines 20 and 90 set the dump 
size. 

Lines 40 and 70 allow me to pot 
the paper through again, 
aligned tor The next dump. 

Lines 1000 to 1060 are Ihe 
subroutine which prints the 
required number of copies. 

Line 1010 is the Wafadrlve screen 
dump command 
Lines 1020 — 1040 send a form 
feed to the printer 

Lettering 1$ very Important In 
most printing work. The Artist 
otters a number of type faces, 
and the overlay' option allows 
you to enlarge, reduce or 
change the proportions al the 
design. However I find that this 
option Is not really accurate 
enough for lettering, because 
distortions are sometimes 
Introduced which may vary 
between instances of the same 
letter, so l hove developed my 
own machine code program 
which replaces each pixel In 
the original letter by a block of 
pixels in o specified size If you 
have to use the enlarge option 
in a graphics package, you may 
have to tidy the lettering up 
because differences between 
letters In your poster will stand 
out like a sore thump The 
shading effect In the Laughter 
and Tears poster is obtained by 
hollowing out the letters, leaving 
Just the outline of each one, then 
using the graphics package fill" 
option to fill each letter with a 
texture. 

Experiment with type faces to 
make sure they still work 1 in the 
size you plan. The Artist gothic 
font looks fine on screen or In 
size 1, but enlarged too much it 
Is terrible. (Figure S). 

Colour 

Even with a monochrome printer, 
there are tricks you can use to 
make your posters more eye 
catching. Printing on coloured 
paper can be effective, but your 
printer will need a cut paper 
feeder, because I have never 
come across tractor feed paper 
in colours. Ribbons are available 
In more than one colour for 
some printers. For the Epson, my 
local dealer stocks red and blue 
as well as black, and the 
cartridges are easily changed, 
so the dumps con be In different 
coloun l was Interested to see a 
review In the November ZXC of a 
new program — Poster Machine 
— which lets you produce large 
posters In sections from a screen 



dump I have not tried If yet, but 
It sounds promising, 

For tickets, cord can be used 
If your printer accepts cut paper, 
but my Epson will only accept 
very thin card. Anything os thick 
as a postcard sticks In the roller 
1 have managed to find some 
very light weight card in A4 size 
which If will handle, and I can 
prlnl three tickets on each sheet. 
Invest I gallons at your local 
stationer or ort shop will 
probably turn up something 
simlfor. 

Logos for headed note pa per 
are fhe easiest of all. Once you 
have your design screen, simply 
run a box of paper through the 
printer making a small screen 
dump at the lop of each sheet, 
There is very good quality tractor 
feed paper around — my 
favourite Is Blue Chip — so you 
can write a FOfc-NFXT loop with 
a screen dump and a formfeed, 
set the thing going and leave it 
to print the whole box while you 



walk the dog, go to the pub or 
do the Times crossword. 

Any club, church or group 
which needs printing, especially 
tor fund raising, will find your 
services invaluable If you have 
a small business, printing your 
own stationery with your logo 
and heading will not only save 
money, but also avoid disaster 
when you find you have almost 
run out of some vital form, and 
have not ordered a fresh supply 
Once you have the design 
screen, the Specirum con run 
the new ones off in no flme, Vbu 
do not need to be on artistic 
genius Simple designs are often 
more effective than elaborate 
ones Next time your club Is 
having a function. Iry designing 
a tew tickets or posters and 
showing them round. You will 
find If Is great fun to do them 
anyway, but don't blame me If 
you never have any spare time 
afterwords because you are 
always In demand as a printer. 



Figur* s 
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BECOME A FORTUNE 
HUNTER! 



Have you got what it 
takes to sutler the 
slings and arrows of 
outrageous football 
fortunes? Prove your 
footballing knowledge 
in our quiz and you 
could carry off CDS’s 
new football game. 

&rlon Clough's Football Fortunes 
puts you 1° the managerial 
hotseal and confront you with 
the problems that face real life 
club supremos, such as in|uries 
to star players, cash How crises 
and i earn selection. 

Football Fortunes Is an 
absorbing blend of computer 
and board game and your 
success depends on building up 
a strong team. Your players are 
represented by cards bearing 
rhe names of well known 
footballers. Each footballer has a 
'star rating'* The bigger your 
total team star rating the better 
your form. 

you can dabble In the 
transfer morket and try to pick 
up highly rated players by 
bargaining with your opponents 
However even if you assemble a 
brilliant team there are enough 
pitfalls built inlo the game to 
guarantee lhai you cant be sure 
of victory until the proverbial 
final whistle. 

Above all Football Fortunes Is 
designed to be a sociable 
game (tor 2 to 5 players) and it's 
up to you whether the tactics 
used to win league and cup 
honours will be "hard but fair" or 
studded with "professional * louts 

The game will have an instant 
appeal for the soccer fraternity 
but you don't have to be a 
football fanatic to enjoy it. 

How fo Enter 

Write your answers on the 
coupon provided and send your 
entries to Football Fortunes 
Competition. ZX Computing 
Monthly No 1 Golden Square, 
london W1R 3AB 




Soccer posers 



There are 15 copies of Brian 2) 
Clough's Football Fortunes to be 
won and all you have to do is 
answer three simple foolballing 3) 
questions. 



Who ore the current holders 
ol the World Cup? 

Which wos the last teom to 
win the League and FA Cup 
double? 

Who is the manager of 
Barcelona? 



The competition is open to all 
readers of ZX except employees 
of Argus Specialist Pub'lcations. 
Chase Web and CDS. 

The editor's decision is final 



and no correspondence can be 
entered into. Please remember 
to write your answers on the 
back of your entry envelope The 
closing date is March 6th. 



Football Fortunes Competition 



The answers ore, 

1 ) 

2 ) .. 

3) 

Name: 

Address; ....... 



Send your entry to Football Fortunes Competition, ZX Computing, No 
1 Golden Square. London W1R 3A8 
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COMPETITION 






EXPERT SYSTEMS 



Into a computer program is just 
one branch of Al programs 
which achieve this are called 
Expert Systems 1 , and, believe it or 
not, expert systems are already 
in use In science and industry 
It's only a mailer of lime before 
they’ll be entering our homes 
They will be our personal ’bank 
manager They wilt also give us 
advice on a variety of subjects; 
health, education and law, to 
name a few. 

The Turing Test 

The concept of Al and expert 
systems has been with us for 
some time. Even before 
electronic computers were on 
the scene concepts of Al were 
being considered, Alan Turing, 
whose tragic story is now the 
subject ol a West End play, gave 
his name In 1936 to the Turing 
Test The ultimate test ot Al would 
be lor a human to sil at a 
terminal and not know whether 
he was communicating with 
another human or a computer, 
uater. in the wous. scientists 
worked on the idea ot the 
General Problem Solver! the 
ultimate computer system which 
had the intellectual capability 
to solve alt problems. While this 
wonderful idea failed, this work 
gave rise to some of the 
principles used in the 1970s and 
'80s to generate programs which 
were able to capiure and utilise 
humon knowledge and 
experience 

Development Is still going on; 
the Japanese have made great 
strides forward in Al with their 
work in the development of the 
fifth generation computer. One 
of the aims was 1o develop 
systems which have that most 
human of qualities — common 
sense The sheer complexity ot 
that problem has been 
reiegoted to the next generation 
of computer systems! 

To understand how on expert 
system works one has to analyse 
how experts work Human 
experts have a wide knowledge 
of their subject. But knowledge is 
just one part of being on expert 
For example, there must be a 
good reason for a company to 
poy a senior accountant more 
than a recently qualilled 
graduate accountant The 
graduate should hove a 
broader and fuller knowledge of 
accountancy than his senior 
colleague The senior man 
certainly will not have the same 
knowledge ot up-to-date 
methods and techniques as the 
graduate. But what the senior 
man has over and above the 



graduate is experience. 
Experience is thai ability to 
judge what knowledge and 
information Is necessary to make 
a decision, ond whoi 
importance to attach to various 
pieces ot Information 

Advice 



Would you accept 
advice from your 
computer? David 
Nowotnik introduces a 
new series that will 
show how the 
principles of expert 
systems can be applied 
to the Spectrum and 
GIL. 



We don't become experts simply 
by reading books on a subject. 
All we have Is knowledge: we 
need to develop experience to 
use that knowledge fo moke 
decisions. We may read a text 
book on, say, stocks and shares 
but we still need to go to an 
advisor to find the best time to 
sell our British Telecom. TSB or 
British Gas share! But buy ond 
sell shares only a few times you 
soon start to gain ihe 
experience necessary to make 
your own decisions on 
transactions 

So, an exert system has to be 
more than just a database; 
more lhan a ‘book’ of 
knowledge. Many readers will 
be using databases on their 
Sinclair micros. In using your 
database, you are providing 
yourself with information. You 
make the decisions on which 
information to retrieve, and you 
make judgements and decisions 
on ihe data presented, on the 
basis that you know and 
understand the Importance of 
the information, and its 
relevance in making a decision 
In the expert system. It is the 
computer program which selects 
ihe information and makes 
judgements according to rules 
presented to it. These rules are 
the same as a human expert 
would apply, sometimes sub- 
consciously To produce an 
expert system a specialist called 
a knowledge engineer will 
interview an expert to extract 
Ihose rules trom him, so ihat they 
can be built Into a computer 
program alongside the 
database 

It Is perhaps a little 
misleading to liken the 
knowledge built Into an expert 
system to a database, it is more 
usual to link that knowledge in 
some way to the rules There are 
many different ways of building 
an expert system, but one of the 
most common is the rule based 
system (RBS) Here rules very 
much like !F ,,, THEN statements 
of BASIC form an integral part of 
the knowledge base. 

But to determine which rules 
should apply to a particular 
problem, another section at 
program has to be added; this is 
called the Inference engine. 



"V. few years ago, a popular 
series of TV advertisements for 
one of the major banks had the 
theme of o personal’ bank 
manager living in a customer’s 
wardrobe. Do you remember it? 
These advertisements tried to put 
across the idea that bank 
managers (of that particular 
chain) were more approachable 
lor financial advice that 
commonly envisaged. Despite 
Thai advertisement, bank 
managers continue to seem as 
distant as before. But before very 
much longer, many homes 
could really tind a personal 
financial adviser in the 
wardrobe, or somewhere more 
convenient in the home. That 
advisor could be their own 
personal computer; o computer 
wilh human-Mke expertise 
For years one principle 
direction of computer science 
has been Ihe development of 
programs which mimic in some 
way human behaviour. The field 
generally is colled artificial 
intelligence: Al for short, Popular 
science fiction has predicted 
whot Al might be achieving for 
us in the future. Computers with 
intelligence equalling or 
surpassing that of humans has 
been the subject ot several 
popular movies ond TV series; 
remember HAL In ‘2001’ - R2D2 
and C3P0 in -star Wars - ORAC 
ot Blokes 7 - Kin in Knight 
Rider? AN these are computer 
systems which perform tasks such 
as give advice, assist. Inform, 
plan, forecast, and diagnose 
Naturally, computers have not 
yet achieved the level of 
sophistication represented in 
futurist fiction, but computer 
programs have been developed, 
ond will continue to be 
developed, which begin to 
approach this level of Al. The 
ability to place human expertise 
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EXPERT SYSTEMS 



Think of It os on index ot rules; a 
database I ft which the rules are 
stored, as well as lealures of the 
rules. As In a database, the 
fields In which these features are 
stored can be searched, and 
particular records (rules) 
selected and applied to any 
problem in question. 

The final pari of the expert 
system has to be the human 
interface, Just tike dealing with a 
human expert, the expert system 
must determine what It Is 
expected to achieve (its goal), 
then ask the right questions fo 
provide Itself with the Information 
to match against Its knowlege 
base It has fo be able to 
explain Its conclusion In a form 
which any nonexpert user can 
understand, and it must be able 
to explain why it reached ◦ 
particular conclusion 

Diagnosis 

All that is o lot to ask ol a dumb’ 
computer, and It is lime wonder 
that expert systems can take 
thousands of man hours io 
develop Most ol the early 
systems were custom built. The 
earliest system ot any 
significance was called MYCINL 
Developed In 1976. it contained 
over 400 rules and provided 
advice to doctors on the 
diagnosis and appropriate 
antibiotic treatment of blood 
bacterial diseases. While this 
program was a milestone in 
expert system, it at$0 provided 
important lessons in user 
friendliness and In the treatment 
of uncertainty. 

Normally an IF , , , THEN rule 
will provide a certain result if a 
condition 1$ met. In BASIC a line 
IF x=1 THIN LET b=2 
wilt always cause b to become 
2 whenever x=1 That is fine in 
mathematics, but what of real 
life. Say you had an expert 
system in which you wanted to 
determine the species of a farm 
animat. Then 

IF ft produces mltk THEN If Is o 
cow 

might be one rule In most cases 
this would be correct, but goats 
could also be milk producers. So 
there is a chance that il it 
produces milk If Is not a cow' 
There Is some uncertainty In the 
rule. Mosl human experts in 
making decisions hove to deal 
with uncertainty. II is rare that all 
the information necessary to 
make a certain prediction ot an 
outcome. Human experts will 
deal with such uncertainty In an 
empirical way They will, 
unconsciously be applying 
probabilities to rules (gained 
from experience or knowledge], 
and combining these 
probabilities in some logical 



fashion to provide degrees of 
uncertainty on various outcomes 

For example a stockbroker 
wifi make a Judgement based 
on knowledge and experience 
on whether a share price wlti 
rise or fail. There is uncertainty In 
the judgement bui an 
experienced man should be 
able to pick mosl likely stocks to 
rise or loll. 

Tn the milk producer example, 
if, say, 98% of milk produced 
comes from cows, then there will 
be a 98% certainty on the rule ‘if 
It produces milk then If Is a cow’ 
being correct In expert systems, 
statistics can be used to 
combine the probabilities Irom 
various rules more precisely than 
the human expert in predicting 
on outcome. In building the 
expert system, the expert, in 
many cases, must provide a 
certainty foclor with eoch rule 
The computer will then 
calculate very precisely the 
overall probability in coming to 
a decision. Of course whot it still 
tacks is common sense! 

As i said at the beginning, if 
won’t be too long betore expert 
systems will become available 
on home computers. Arguably, 
they have arrived already. 

Digital Precision have recently 
announced the Better Basic 
Expert System’ for the QL At the 
time Of writing, no review of this 
product has appeared, so there 
is no confirmation of the 
supplier’s claims But. it appears 
ihai this program wilt 
automatically scon a 
Super BASIC program and 
Improve its style and correct 
mistakes The human equivalent 
would be the expert 
programmer who corrects the 
efforts of o novice Because of 
the complexity of the problem. 
Digital Precisian* product 
deserves to coll Itselt an experl 
system — if it works as promised. 

Shells 

Writing a custom-built expert 
system Irom scratch does require 
an enormous amount of effort. To 
simplify matters, there are 
programs recently ova liable for 
business microcomputers which 
torm the basis of an expert 
system. These programs are 
called Yheifs’ In mosl shells, you, 
the expert" provide the rules 
and, perhaps, the certainly 
factors In others, the program 
teams by example You provide 
the outcome and the factors 
which influenced the outcome 
and the system builds rules 
based upon these observations. 
This is very much like the way a 
human expert will hove built his 
expertise The ability for an 
expert system to be taught new 



rules is important if the field ot 
expertise can undergo change 
— if the rules which govern 
decisions can change. 

For business, expert systems 
have a logical place. For 
instance staff losses, particularly 
at senior levels, can result In 
major problems. Place that 
expertise on a computer, and 
the replacement to the 
deported member of staff wilt 
have a good basis for 
continuing from where the 
previous incumbent left olf 
Certain company experts, for 
example accountants, are 
frequently called on to give 
advice They may not always be 
readily accessible to those 
wanting advice Place fheir 
expertise into an expert system. 
That program can be copied 
many times aver, and distributed 
to the people thaf need It. This, 
hopefully, doesn't mean that 
human experts can be replaced 
once they hove committed all to 
an expert system, lust that they 
will be called on when 
necessary. After all, common 
sense Is still necessary in many 
coses. 

Experts at home 

But whai about home users? 
Probably the ordinary man at 
home is more in need ot expert 
systems thaf the man in a 
business environment. Frequently, 
he doesn't know who to 
approach to gel advice The 
recent surge of Interest in shore 
ownership with the British 
Telecom. TSB and British Gas 
share Issues has increased 
dramatically the number of 
people in this country owning 
shares. Filling in the terms fo 
acquire shares was easy. Bui 
how do you dispose of ihem, 
and when, and what of other 
shares? And where do you go tor 
advice on such metiers? I 
wouldn't be surprised if an 
expert system lor this application 
appears soon - tor house 
purchase and the diagnosis of 
simple ailments can't be long 
away either There’s a market 
there tor any budding 
entrepreneur! 

Hopelully, you have reached 
this point with something ot an 
understanding of the nature of 
expert systems, and the basics of 
how they work. If you want to 
take that knowledge a bit 
further, then over the next few 
months I’ll be explaining the 
principles in a little more detail 
with simple examples for you to 
type In and fry on your 
Spectrum* and QLs. LISP and 
PROLOG are the more popular 
programming languages of Ai, 
but it is surprising whai con be 
ochieved In BASIC Welt, 
hopelully you will be pleasantly 
surprised over the next few 
months! 






34 



ZX Computing Monlhly * February 1987 



QL news from Brian 
Beckett 



THE LAST ZX microfair of the 
year was held on 13 December 
and you might be forgiven for 
thinking that it was the Spectrum 
lhai was terminally III rather than 
the QL For a pre-Xmas lair, 
hardly anybody was there 
(maybe no one's giving presents 
this year) and virtually all the 
Spectrum stuff had been seen 
before. A very notable exception 
Is Prehistoric Adventure (£9,99) 
from Crusader Computing Its 
an adventure game which takes 
Ihe hero "Ohio (remind you of 
anybody?] from Stonehenge into 
a prehistoric world on search of 
the elixir of life He faces various 
pitfalls and dangers including 
loads of unfriendly dinosaurs. Its 
a very good and well designed 
game and you gef a free 
dinosaur poster That’s very nicely 
done and - it you find the 
going too tough — you can 
send oil for a hint sheet. 



Apart from this and o couple 
ol other Spectrum games, the 
show pretty much belonged to 
the poor old QL. The big news 
for you quantum leapers out 
there Is up coming keyboards tor 
those sick and tired ol trying to 
do serious work on your original 
black box. The SchOn QL 
keyboard due for release 
around Christmas will sell ar 
£54.95 and just slots in to 
replace Sinclair's original. So it’s 
compatible with all existing 
peripherals and ihe prototype 
that I played with had a good 
prolessionat lee I to it. Apart from 
the function keys (which are in 
red), the replacement board Is 
In good-old-QL- match lag basic 
black and the overall result is a 
QL that takes on an Armirod-llke 
appearance 

Bui for those of you who want 
1o fool your friends into thinking 
you've tossed the old QL out and 
bought something in Ihe IBM 
price range those devilishly 
Clever West Germans af ABC 
Elektronic ore preparing to 
releose a QL upgrade kit 
consisting ol a fully separate 
iBM-format. XT-style 63-key 
keyboard and a box for Ihe 
mom board. The kit will sell at 
£210 and will be available in the 
UK tram Digital Precision. For 
your £210, you'll get the 
keyboard, the malnboard box. 
two 3 5 disc drives (or one 3.5 
and one hard disc drive), a 
genuine on-off switch and two 



expansion slots II you prefer, you 
will be able to buy the keyboard 
by itself tor £9995 which is fitted 
with a special interface slotting 
into the processor sockei and 
fully user installable without 
dragging out the soldering iron. 
This just gives you another 
peripheral hanging out of the 
old black box but it’s a lovely 
keyboard and well worih 
considering 

Buying the full upgrade kit. 
however, wilt turn your very own 
quantum leap into something 
that looks like an IBM and — 
wilh some added internal 
memory — it should even 
behave like one save for the fact 
thal neither God nor ABC 
Flekronic can make it IBM 
compatible. Remember that 
diehard QL owners will soon be 
faced with hordes of boring 
people bragging about their 
new Amstrad PCs and from what 
I have seen so tar this upgrade 
kit should give plenty of scope 
for putting them in their pioce. 
When the kit becomes available 
I will report in greater detail 



Raider I* 

I would like to send my special 
thanks 1o the long suffering staff 
of Microdeal who were forced to 
endure my nine-year-old 
endlessly playing the firm's new 
QL gome Stone Raider II at the 
company's Microfair stand. This 
is the gome Microdeal promised 
us for Christmas and (as my son 
can testily) it's a good one with 
lots of things to block, kill or 
otherwise frustrate you in your 
collecting of bexogems, M sells 
for £19,95 and sadly it looks to 
be ihe lost QL game from 
Microdeal unless somebody 
comes up with a real winner it’s 
also likely to be Microdears tasi 
ZX Microfair since, like 
everybody else’s, their stand 
wasn't very busy this lime around 
and the QL is not longer a 
profitable area of the games 
market 

Another good new Ql game 
Is Tank Busters (£14.95) from 
Steliasoft The object is to 
recapture the island of Stanley 
Irom the invading forces of one 
General "Galhhairy'’ m a senes 
ol tank battles As tank 
commander you track and 
destroy ihe enemy by means of 
a sophisticated radar and an 
intelligent gunsight. The graphics 
and weapons simulation look 
good Omega [£14.95) is a 3D 
arcade adventure coming on 
two microdrives (your QL needs 
some extra memory to run the 



game] involving a seek-and- 
destroy missm agoinsi a well- 
protected underground 
computer complex. The game is 
very involved, entertaining and a 
real challenge I suspect most 
QL owners have some extra 
memory by now (or are aboul to 
gel some as there are more and 
more bargains about) and 
designing games demanding it 
enables the programmer to 
create truly Involved and highly 
sophisticated packages 

If you don't like copy- 
protected microdnves thal won't 
let you fully duplicate the masler 
(which, with those ever 
temperamental microdrives is a 
constant worry). Compware has 
released Copycat at £10.99 It 
will duplicate ihe master of 
many old QL favourites and is 
sold under the strict condition 
that it will not be used for any 
illegal purpose (so behave 
yourself). 

It your Ql has at least an extra 
256K RAM (and you have a 
spare £25 left over from 
Christmas), get Taskmaster from 
Sector Software. It’s O 
multitasking program which 
enables you [with sufficient RAM) 
to run all four Psion programs at 
the same time. The program 
Contains o facility for booking 
up copying and editing flies 
and a calculator which enables 
the user to emer results direciiy 
into fhe particular program from 
which if was coiled The idea is 
to set the QL separate tasks, eg. 
tile sorting and printer driving, 
which the machine carries out 
at the same time It is also 
possible to use Superbasic while 
multitasking with Taskmaster it is 
a very sophisticated package 
and as long as you have 
enough memory it's possible to 
use it to multitask up fo nine 
programs al one time. It you use 
your QL and Psion packages tor 
complex and serious work. 
Taskmaster is an unquestionable 
bargain. 

Liberator 

I also picked up a Liberator (£60) 
Superbasic compiler from 
Liberation Software which is 
aiming to take on Supercharge 
In a big way A factor of eight is 
described as ’typical" for tne 
speed-up in run-times lor 
programs compiled with 
liberator, and with large 
programs factors of up to 50 are 
claimed It's a well-designed 
package with a good monuol 
and the program has on 
assembler interface to support 
Superbasic extensions, 
procedures and functions written 
in assembly language. If 
you have an unextended QL. 
large programs may be 
compiled in stages. I don't have 
enough space to report 
Liberator’s other features this 
month but I will report more next 
time. 
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UTILITIES 




A BACKWARD 




Some 
utilities 
only show 

their true 
colours after 
a 

long period 
of use. 

Alan Davis 
reflects 
on the 
strengths 
and 

weaknesses 
of some 

established 

products. 




"Vhe world of computing — as 
we all know — is a continually 
changing on© Hardly o month 
goes by without the 
appearance on the software 
scene of several new utility 
programs ol one kind or another 
- and most ol these ore 
reveiwed pretty thoroughly in 
magazines like ZXG In this way 
were all kept up to date with 
new utilities, and get a good 
idea ol how useful to us they're 
likely to be Vet in some ways the 
reviewer's situation is artificial 
Because of the pressure of copy 
deadlines, and the sometimes 
inevitable delays in the arrival of 
review samples, a reviewer may 
have only o tew days to assess O 
program before writing his 
comments on it. 

Fortunately ZXC Is blessed 
with a group of excellent 
reviewers whose advice is 
indispensable — but the fact 
remains that in many cases 
some of the strengths (and 
weaknesses] at a utility program 
only emerge after extended use 
over a long period of lime And 
so I'd like to try an experiment in 
this article, of glancing back 
over several years of Spectrum 
programming to see just how 
some ol the utilities I’ve 
personally used have performed 



in the long term (some have 
become nearly as valuable as 
my right arm, whereas others 
languish in a corner, unused 
and gathering dust) 

Just how useful this exercise 
might be depends ol course on 
the context So let me say at the 
outset lhat virtually all my own 
use of the Spectrum falls into 
one of three categories: 

(1) Adventure games 

(2) Word- processing 

(3} Scientific work, mainly 
involving statistical 
computations. 

This does mean that if your 
interest lies mainly in programs 
tike, say, the Argus Arcade 
Creator " then I can't help, Also I 
tend to find my programming 
needs are often best served by 
writing specifically designed 
utilities myselt for whatever job is 
in hand. That way you do get 
exactly what you wont, ralher 
than someone else’s idea ol 
what you MIGHT want Even sa 
that still leaves me with quile a 
few commercial utl lilies to 
comment on. So lets start by 
looking at a couple of golden 
oldies One has become 
indispensible, end the other 
proved a waste of time. 



Compilers 

One of the great temptations for 
the BASIC programmer is the 
idea that a SASIC Compiler 
could give him some of the 
advantages of machine code 
without the hassie of learning it. 
Like many others, 1 tried it — and 
it didn't come off, Ai the time 
when I was interested there were 
realty, l think, only two such 
uilllftes under consideration — a 
"floating point" compiler by 
SOFTEKjand MCODER 2, by PSS. 
The Sotiek program was raiher 
more versatile, but reaty ottered 
only a small improvement in 
speed compared with BASIC 
and so I opted tor MCODER. 
Which only handled integers bul 
offered a very considerable 
advance in speed of execution 
Frankly, it proved more trouble 
than it was worth, and I never 
did write a complete program of 
any kind using It. The utility itsell 
does its job exceilenily — but 
since the number of BASIC 
commands if can handle is 
limited, you really have lo write 
your program specifically with 
the compilers limitations 
constantly in mind Generally, I 
found that this meant writing 
very inefficiently. Memory was 
rapidly gobbled up which — 
coupled with the memory 
occupied by the compiler itsell 
— precluded the writing of a 
really large, full scale program 
and greatly limited the scope of 
whal could be done On the 
whole. I'd say that you'd be 
much better spending your 
money on a decent book on 
machine code 

Graphics 

My other golden oldie" is 
Melbourne Draw, and it's still the 
only commercial 'graphics utility 
lhat I use. Of course there are 
much more sophisticated screen 
designers around these days — 
Ihe Rainbird Art Studio" tor 
example makes Melbourne 
Draw look very primitive indeed. 
But in fact, all l ever needed 
from Ihis sort of utility (and my 
requirements haven! changed] 
was a sketchpad for trying out 
ideas on-screen, and tor 
designing the occasional 
loading screen For this, the 
program is excellent, It offers full 
conlrol of the cursor in 6 
directions, a llll routine, two 
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scales of screen magnification, 
and — importantly — a 
switchoble character square 
grid which enables you to 
anticipate and solve attribute 
problems in your linished 
design 

Much at its appeal lies in the 
fact that it's so very simple lo 
use. and so easy to customise it 
you want to extend its facilities 
for some special purpose. No 
gimmicks, no frills — just a good 
solid workhorse that I’ve grown to 
depend upon 

Assemblers 

One utility which no 
programmer can do without is of 
course an assembler At the time 
when I was looking for one, 
HtSOFFS "DEVPACT was almost 
universally acknowledged os ihe 
best, and I've found it an 
immensely powerful tool which I 
use more than any other 
program The package contains 
two microdrive compatible 
programs — an assembler and 
disassemblerimonitor which con 
be loaded in separately. The 
latter contains a debugging 
facility which enobies you to 
single-step through a machine 
code program, with the contents 
of registers displayed and 
continually updated on screen 
— incredibly useful when you're 
trying to hunt down thal 
intractable bug which has 
eluded you. I've now used this 
package so much that handling 
it is almost second nature, and 
I'm therefore unlikely to change 
lo another — but I do have 
certain reservations about its 
user-friendliness. The manual is 
very comprehensive, but can be 
somewhat confusing if you're iust 
making a start on machine 
code (as I was when I bought If). 
Editing faculties are extensive, 
but rather cumbersome, and it 
does take some time to become 
used lo the system, This 
complexity may well slow down 
the progress of a beginner, and 
if I were storting again from 
scratch. I think I'd be taking a 
Close look at systems with more 
Iriendly editing facilities like 
Seven Stars' "GfNER SO/Moder 
SO" 

Adventure Makers 

I doubt it there's an adventure- 
writer in the land who hasn't had 
a dabble with either ’The Quill", 
or the more recent 'Graphics 
Adventure Creator" — or both! 

A great deal of praise has been 
heaped upon the Quill over the 
years, even though some ol the 
adventures written with it have 
been disappointing, and this is 
quite right If you can’t write a 
good traditional adventure with 
the Quill, then probably you 
can't write a good adventure, 
lull stop! However, i must admit 
that it isn't a program t use these 



This is On exdttplv of text print #4 ut tft the GUALITAS 
"p toztot* font. Four other fonts are oimH D t>lr, as veil at a 
editor for dsstoni Inu particular characters or o phot# re-- 

This is An example of text printed with the QUALITAS 
"Clarion" font. Note that this is a proportional font which 
gives a much more attractive appearance to your page 



Two axompiet or copy utlng Qualifai 

days. I've written one full-length 
pure text adventure with i\, 
which was greal fun to do; but 
since my advenluring Interests 
ore inextricably concerned wilh 
developing interactive 
characters, the Quill doesn't 
really give me enough scope for 
what I want to da. Please note 
that I'm not knocking it- faced 
with superb Quilted programs 
like the St Bride's "Snow Queen" 
(which gels my vote tor the most 
delightful adventure ot 1986) Id 
be foolish lo do so It's just a 
case of horses tor courses. 

Incentive’s Graphic Adventure 
Creator is perhaps a classic 
example of why an article tike 
Ihis may be ol value - and I'll 
be very glad to have some 
feedback from readers on this. 
When I first saw this program on 
release, 1 was overwhelmed by 
the sheer power of it — and I still 
am. But there's a snag; a snag, 
moreover, thal only becomes 
apparent after an extended 
period Of trying to write a full 
length adventure with it, The 
problem is memory, or rather . 
lack of It. 

Aiier some considerable time 
and thought, I developed an 
adventure piot of some 
complexity which seemed 
admirably suited to the GAC 
and set to work A fortnight laler 
I abandoned the attempt in 
despair. I had o few not- 
particulorly-complicated 
graphics, about IS locations, a 
fully operational beginning to 
the adventure . . and only 5K 
left fa finish it! Obviously ihis was 
a hopeless situation. It could be 
solved of course by writing the 
game In several separate 
modules, but I seemed to be 
able to get so little into a single 
module that the whole thing was 
likely to become impossibly 
cumbersome This must, I think, 
put a very big question mark 
against the suitability of the GAC 
tor anyone who wants to publish 
adventures as opposed to 
writing them merely for fun. and 
111 be very interested to hear 
how others hove fared wilh the 
program. 

Word Processors 

So much, then tor adventure 
utilities. What about word- 
processing? Well, even when my 
only printer was a Seikosha GP 
50 (which Is a sort of dot matrix 
equivalent of the old ZX printer), 

I found To sword 2 extremely 
useful, even though the final 



copy was suitable only for your 
own use Now that I have a full 
size printer, however, Ta sword has 
joined the elite group ot 
indispensibles! I've laken a look 
recently af both “The Writer" 
and "The Last Word" (two of its 
rivals) but I see no reason to 
change, Although these two otter 
more extensive facilities. I don’t 
personally need the extras 
rmailmerge" tor example) - 
and I found both ot them, 
particularly "The Writer", rather 
cumbersome to use Perhaps I’ve 
just used Tosword tor too long, 

QuafHos 

But this brings me to my mosl 
recently acquired utility — which 
alone gives me an excellent 
reason for slicking with Tasword 
tn October's ZX Carol Brooksbank 
reviewed “QUALITAS”, a program 
trom Seven Stars Publishing 
which is designed for use with 
Tasword to produce □ variety of 
near* letter-quality fonts on a dot 
matrix printer. Now I was already 
quite content with the NLQ of my 
Amsfrad DMP 2000. but a facility 
to switch fonts, and even design 
them, sounded pretty useful, So I 
ported with my 7-95. installed 
QUALITAS (which is very simple) 
and proceeded to boggle ai 
the results Frankly, if someone 
had told me that this kind of 
quality was possible on a cheap 
dot matrix printer. Id have 
laughed at them Gone lor ever 
Is Ihoi rather mechanical, 
"computerised" appearance 
which my friends complain ol in 
my letters. The price you pay tor 
the beauty of the result is a 
rather slower printing speed — 
but who cares? If you hove a dot 
matrix printer and Tasword, then 
rest assured that this is one utility 
whose purchase you certainly 
will not regret! (But do check 
with Seven Stars on printer 
compatibility first, at 34 Squirrel 
Rise, Marlow, Bucks. SL7 3PN) 

Weil, there you ore A motley 
bunch ot utilities, some of which 
hove made a pretty major 
impact on my programming life, 
one way or anolher. If you ve 
had lengihy experience of 
others, or if you disagree with my 
assessments of any ol these, then 
why nor drop Bryan, the editor, a 
line and let us all know? There 
must be o great deal of this kind 
ol experience among the 
readers of ZXC and here's an 
excellent way of pooling it 
together so that we can all 
benefit What do you think? 
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BREAKTHRU 



US Gold 

taw 



The tirst of the US Gold coin-op 
conversions Is Dora East's 
BreOkthru starring on acrobatic 
von! 

This van is described as the 
worlds most sophisticated 
armed vehicle that must drive 
400 miles across hostile territory 
to retrieve your county's revo- 
lutionary new tighter and re- 
store world peace 

Ahead ot you lies four stages 
in which you must run ihe 
gauntlet at flame throwers,, he! 
i copters, tanks, loops, mines and 
enemy troops that con take out 
your sophisticated vehicle with 
a single shotl 

The first stage is a charge 
through ihe mountains hurdling 
rockfalls in o single leap (Yes 
this van can Jump!), Next you've 
got to cross a broken bridge 



PRODIGY 

Electric Dreams 
I7.M 



"Prodigy is a game which 
demands compassion" claims 
ihe pockaging Compassion? 
Yes. 'Fro id so, not Just shooting 
Ihings Ybu Ore Solo, a synthetic 
man, and as well os escaping 
From the Machine Sorcerers 
nightmare maze (pocked full of 
genetic mutants, you must 

guide the human baby Nejo to 
solely Walk slowly enough (or It 
to follow, wash it in the showers 
you'll lind, give It milk by 
zapping me chel All logether 
now aaoahl'bleuch! (delete os 
applicable). This subject matter 
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(more leaping] while battling 
with missile firing trucks then 
across a prairie inrough o city 
until finally you breokthru to the 
airfield when you con run for a 
plane and a Ural getaway. 

A lumping, shooting, 
leaping arcade hit 



soon 










T / 



is one ol several areas where 
Prodigy Is father original. It 
combines various gameplay 
elements to Create a unique 
(eel". 

The graphics are nicely 
defined and detailed in the 3D 
Knight Lore style; furthermore, 
they scroll raiher lhan flick 
between locations, remarkably 
smoolhly There are lour distinc- 
tive zones (lire vegetation, tech- 
nical and ice), each with its 
own graphics. A nice touch is 
the way Solo slides in the ice 
zone The moving port of ihe 
screen is irritatingly small, 
however Sound is certainly 
unmissable: loud noises which 
ore astonishingly coming from 
Spectrum. If noi tuneful 

Prodigy is marred, tor me, by 
i is difficulty. The mutants are 



extremely hard to avoid once 
near you. and instead of dimin- 
ishing your energy collision 
sends you back to the nearest 
teleporter or ihe start, whichever 
is nearest. This is unbelievably 
frustrating, and mallets are not 
helped by ihe awkward (and 
not redellnabie) key combina- 
tion it you persevere then this 
game has numerous nice feat- 
ures and puzzles to ofler - but 
lor most people. It Is Initially too 
otfpu fling. 




ORBIX THE 
TERRORBALL 

Streetwise 

Cft.es 



A bouncing loser tiring ball 
called Orbix is the hero ol Ihe 
debut gome from Do mark's 
new arcade game lobe) 

Orbix bounces and blasts 
his way through a tour way 
scrolling landscape in search 
ot the components of a losl 
spacecraft, rebuild it, find it's 
crew and let them escape! 

The ship crashed on Korea 
a planet infested with insecii- 
vores and droids that now gong 
up on you. 

Their touch drains your 
energy but this can be re- 
placed by chomping iheir re- 
mains once you've fried them 
with your loser. 

As the gome continues your 
quest is Constanily interrupted 
by the need to replenish your 
energy which has been 
drained by almost constant 
attack. 

Orbix is also supplied with a 
series ol mops fhai ore almosi 
entirely unused since ihe on 
screen scanners guide you 
around Ihe screen. 

I found the controls Irritating 
(rotate refHighl and lorward) 
and would preter o more direct 
system particularly lo steer 
through the londscope of fac- 
tories, palm trees towers and 
bubbling holes Despite this it's 
a good debut by a new label 
and a new programmer 


















W.A.R. 

Mortech 

C7.V9 



Fast action games seem to be 
making a comeback led. un- 
doubted ly by the long awaited 
conversion of Hewsons Uridium. 

In It's original CM TormOt, 
W A R. was little more than an 
Uridium clone but it has 
changed dramatically during 
it's conversion 

The action takes place in a 
liny window with the rest of ihe 
screen there to odd aimos- 
phere. 

In this window your laser 
firing fighter must blast Ihe 
assembled aliens and destroy 
o scrolling spaceship back- 
ground 

As you clear these levels you 
advance along ihe tubular 
space station illustrated on the 
game's cover. 



W.A.R. is saved trom the 
obscurity of being yel another 
shoal 'em up by the inclusion of 
a separate advanced version 
on the other side of ihe tape 
and the ability to trode hard 
earned points lo improve your 
ship 

The Captains version, os it s 
known, is loughl over a giant 
circuit board that is protected 
by Incredibly violent alien 
ships, in this advanced test your 
standard ship won't lost very 
long. 

fy trading points you can 
actually add to your fire power 
and buy extra losers, more 
weapons and even a bonus 
ship This might Just save you. It 
saved the game 
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fieftertronic — MAD range 

£2.99 



up to the ache comes yei 
another darts game. Through to 
ihe quarter finals ol the cham- 
pionship knockout, you go inlo 
the draw with such grants of the 
orrows os Deiboy Des. Soreshol 
Sidney (a real gas). Belly Bill 
ond Limp Wrist Larry 

The game Is 501 straight in, 
double Out, ployed over the 
besi ol three legs allhough the 
computer sometimes cuts this lo 
one leg lor no obvious reason 
then 1 can see save thot If Is 
always the computer ihot has 
happened to win I hot particu- 
lor leg. You always get lo throw 
firs), o decided ladicai advan- 
tage end one thai is crucial in 
the iinai against Jammy Jim 
who throws nine dort finishes as 
regular os clockwork (seven 
treble f wen lies, treble nineteen 
ond double twelve), 

When it Is your Turn to throw, 
a large hand appears in front 
of the board, shaking so much, 
you con see why dons players 
hove to keep knocking back 
ihe pints Movement round the 
screen is diagonal to put you 
even lurther oft your oim. 
Keyboard operation is 



decidedly easier than using a 
joystick. A scoreboard on ihe 
left ol the bpard chalks up your 
scores as each arrow thuds 
(hopefully) into the board 
Should you achieve a mom- 
mum iso, the computer greets 
you a rousing rendition of one 
hundred ana eighty' although 
speech synthesis being whoT il 
U on the Spectrum, It comes 
out as more ol a hissed 
"nuh-nuh-nuh -neh-neh', 

Then it’s time lo sit back, 
slurp your beer ond lighi 
another fag as your opponent 
has his ihree shots. The scene 
switches to a sideways view ol 
the pub as Mega Mick or who- 
ever lakes his go The blurb says 
to watch out tor animated 
action in the background bui 
allihis seems to consist of is the 
barmaid sliding a pint along 
the bar lo a customer and a 
small dog relieving itseil 
against a chair leg 

Other options in ihe game 
Include a practice facility in a 
version of round the clock and 
the chance to play against a 
fellow human should the pubs 
be shut. 150 is not one of 
Masfertronids belief offerings 
and I found it slightly surprising 
I hat they deci ded to bring it out 
on their more expensive MAD 
range Like most of my dart* ISO 
is way off target 
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This is one at the first bolch at 
gomes from a new budget soft- 
ware house — Code Masters 
The company was created 
by the Darlings who made their 
name through budget kings 
Maslertronlc and are now 
going it alone 

This gome is actually written 
by Non Terraqueous author 
Stephen Curtis and is a fast 
action shoot-em-up featuring 
great graphics, addictive 
action and omaung sound 
The plot is tenuous, involving 
a robot s revenge on a team or 
mining engineers who must 
escape a hostile landscape 
while being attacked by hordes 
ol aliens 

During the game you must 
fly your ship through a hundred 
screens of alien landscapes 



avoiding wans that wifi destroy 
you 

Built into the landscape are 
squares of rones thai have a 
varying effect on you. Same 
speed you up or slow you dawn, 
give you extra lives and top up 
your fuel tanks but some ore 
time shifts that return you to 
screen one Irritating, 
particularly If you've reached 
screen 081 

The action is lost and furious 
with the sound el the laser 
sounding like o gunshot trom a 
spaghetti western 

My only complaint is thai 
you must select your joystick or 
keyboard option before every 
gome Pressing Ihe tire button 
returns you lo keyboard mode 1 
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KING’S KEEP 
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£ 1 . 9 * 



The country is ruled by d tyront 
The peosonis know il. The mer- 
c horns know If. Whot makes the 
tact thoi you know ir even 
harder io bear Is that King 
Harold The Hearties* os he nos 
become known. Is your (other 
Suspecting that your loyalties 
He with the people raiher than 
him, he has hod you impris- 
oned m the depths of tm castle 
Can you escape and help to 
overthrow your lather the 
despot or will you suiter his 
domination like ihe rest of the 
populace? 

Like many arcade adven- 
tures bemg released ol the 
moment, King's Keep has heavy 
platform game overtones Dot- 
ted around me costie are 
various bits ol furniture and 
brick wall that can. by means 
of a prodigious leap be 
reached ihus allowing you 
access to olher pads ol the 
castle There is also a lair 
amount of object* to be 
collected on your travels and 
people to talk la 

Pressing Ihe '5* key brings up 
a list of additional commands 
available to you. These range 
from talking to someone, giving 
them something or manipulat- 
ing a previously acquired item 
For example the craiy old man 
has lost hi$ necklace As he is , 



Alter a heavy miergoiactic 
potty where the supplies of 
Neuro Cardiol cocktoils have 
taken a bit ol o battering, ihe 
tour Doctor* What, When. Why 
and Where are ail suffering 
irom various degrees of a hang- 
over. Whot is even worse is that 
they all lost in lour different 
places deep within the space 
time continuum Con they sorl 
things out using their Trydis? This 
IS beginning To sound like 0 
Spoof on a well known TV chor- 
ocier Who? 1 you ask. 'Correct', 
everyone replies 

The four Doctors have got io 
try and reach Ihe Jelly Boby ol 
inhnlfe Wisdom and Ulfimoie 
knowledge who is sluck away 
■n the Tower of Dorobur some- 
where The f irst problem Is to try 
and get the Doctors reassem- 
bled in one spot and quite 
Iricky Ihis proves to be Why is in 
What's laboratory and is the 
only Doctor with access to a key 
to allow him to enter and use 
the Trydis Each Doctor con 
carry and use up to three 
articles at any given time There 
is a row of buttons in each Trydis 
Pressing o button teleports you 
to a specific location. 

Each Doctor has only a 
limited amount of strength, 
depicted by a jelly boby being 
nibbled away in the bottom 
right hand corner ot the screen 
Collisions with the nasties, 
including a Doiek. ore ihe 




blocktng the entrance to on- 
other port of the castle it would 
seem prudent to fry ond find it 
in the hope that he will tei you 
pass Certain areas of the castle 
are marked with an f. This 
means that you ore rorbidden 
to enter them until a certain task 
has been accomplished Rel u 



sol to Obey results In an instant 
game over message 

The gome if nothing too 
original or stunning to look oi is 
quite playable and it you enjoy 
ihe collect-the-objects-and- 
sol ve-th e-puzzles type of game 
ihen King's Keep is not bod 
value for money 





motor source of energy (oss 
Each of the Doctors con be 

summoned as and when you 
want them. Bui be warned. If 
one of the Doctors die* your 
quest is effectively over so abort 
that particular game and start 
again. 

As a game Doctor Whoi 
raises several questions; WHAT is 



the point of all thitf? WHERE is 
their dictionary so that Ihey can 
learn how Io sped 'transcen- 
dental' properly? WHEN will CRl 
realise ihof ihey can't getaway 
wilh releasing poor quality, full 
price gomes? And WHY didn't 
they consign this load of 
rubbish io thoi great Jelly Baby 
in the Sky a iong time ago? 
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Military Modelling 


£1^90' 


£13.00 


□ 


£2 4r0ff 


£16.80 




Model Boats 


H&rKT 


£13.00 


□ 


L2&m 


£16.00 




Radio Control Model Cars 


mm 


£14.00 


a 


£24r5Cr 


£17.20 




Model Engineer 


£2 £4tr 


£22.00 


□ 


mm 


£26.00 


□ 


Radio Control Boat Modeller 


£-Sr5<r 


£ 7.50 


□ 


mm 


E 9.20 




R C M & E 

Radro Control Scale Aircraft 


mm 


£12.00 


□ 


Q&^er 


£16.00 




Quarterly 


£^Sr?<r 


£ 3.00 


□ 


pjsm 


£ 9.20 


n 


Radio Modeller 


CiSr+r 


£13.00 


□ 


mm 


£16.00 


□ 


Sea Classic International 


OOrae" 


£ 9.00 


□ 


turn 


£10.00 


D 


Scale Models International 


ti&ocr 


£13.00 


□ 


mm 


£16.00 


D 


Your Model Railway 


£l*r9«r 


£12.00 


□ 


mm 


£20.00 


O 



( Offer ends 30th April 1987) 
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SPECTRUM PROGRAMMING 




Listing 1 



Part two of a menu 
driven wordprocessor 
tor both 46 and 128 
Spectrums by Stuart 
Nichols. 



On Iasi month's article you 
received the Basic program 
Now it's time lo begin the 
machine cade section. 

Using Ihe HEXLOADER 
HEXDUMP dual purpose program 
enter the machine code os 
HEXDUMP LIST 2 

Remember to reset romtop to 
start address-1 before running 
this hex loader [ie otter clear 
33535 as a direct command tor 
list 2], 

The last byte in each line Is 
the checksum byte this being 
the sum of the previous 8 bytes 
modulo 256 The code should be 
entered one LINE of a time as a 
block of 18 characters (8 bytes + 
checksum) WITH NO SPACES 
BETWEEN THE CHARACTERS To end 
the HexJoader program enter Z2 
after Ihe checksum byte. This 
can be done after any line In 
the dump and a printout of the 
number of bytes entered will be 
given [allowing you to save the 
block 'so lari and the Iasi 
address, you will then be able to 
continue entering code from 
where you left olt 

The HEXLOADER program wilt 
error irap any Incorrect line 
Inputs and prompt you to re 
enter wrongly keyed In lines 
SAVE this block of code as 
"coder CODE 33536.9407 
Next month's article contains 
the tinal part of the Machine 
Code and the full operating 
manual for Specword- 
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SPECTRUM PROGRAMMING 




SPECTRUM GAME REVIEW 














Starglider 

Painbird 

£14.95 



H *-<EALTH WARNING: DON'T MESS 
WITH NOVENIA" was the message 
written on the side of the deadly 
Sentinels that destroyed anything 
that threatened the peace 
loving people on the planet 
below. 

The Invading Egrons learnt this 
to their cost as they lost 
countless ships to the fleet 
mangling defences. If the 
Sentinels didn’t like the took of 
something that something 
rapidly became scrap. 

Unfortunately the peace 
loving Novenians were also 
conservationists and modified 
the Sentinels to let the Starglider 
birds migrate without being fried 
in the process. So when the 
Egrons sent a Starglider shaped 
fleet to attack Noventa the 
Sentinels let them In. 

Now you play two teenage 
heroes who hove found a 
prototype AGAV (airborne 
ground attack vehicle) and set 
ott to deteot the Egrons who now 
use Novemas defences against 
you! 

The full plot that leads to this 
improbable situation is 
described in a 64 page novella 
that accompanies the tape 
containing both 46K and 126 K 
versions as well as a playguide 
that introduces the AGAV’s 
controls, a key guide to show you 
which buttons To use and poster 
of your AGAV Not bad. even for 
£14,95! That’s twice the average 
cost of a Spectrum game but 
Starglider ts no ordinary game. 

Stomp and walk 

Graphically It will be compared 
to Elite as if features the same 3D 
vector tine graphics that 
represent the tanks, walkers, 
stompers, missile launchers and 
Stargiiders of the defence forces 
that now home in on you. 

Your mission Is simply to get 
them before they get you. 

There's no great stroiegic aim 
to the game except to amass as 
many points as possible and so 
wreak revenge on Ihe dreaded 
Ergons 

At first you’ll tackle the light 



tanks that trundle across the 
planets surface with your 
"Sap hire II" quadpulse laser but 
at only 20 points each you It 
soon be looking for bigger prey 
but since even these tanks tire 
ship wrecking missiles they must 
be taken seriously 

Using your scanner set In the 
middle of your control panel you 
can track the movement and 
postlon of the enemy defences 
After a few practise missions 
you'll be able to take on the 



missile launchers that greet you 
with a hail of homing missiles 
the Star Wars inspired walkers 
and stomping stampers that can 
only be destroyed by a well 

S uided missile and the 
argliders that fly with a 
graceful flap ol their 
mechanical wings and con 
deliver a killing laser bolt 

In the silo 

All this takes 11s toll on your fuel. 
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loser power, shields and meagre 
missile supply but luckily you 
con use some of the pfonefs 
installations. Docking with on 
Alliance space station repair site 
will bring a welcome breather 
os well os repairs and even a 
special mission. To refuel you 
must fly at low level between the 
twin towers of the plasma energy 
station and run along Its lines ' 
and pull out when you reach 
the third single tower and you 
will hove absorbed enough 



energy to continue your game 
Stargiider was written for 
Rainbird by 3D experts. Realtime 
Software (3D Starslnke) and it's 
their best game yet It was 
originally released on the Atari 
ST which is almost Identical to 
the 128K Spectrum version with 
Its impressive music and 
digitised speechl The 48K version 
has the same action packed 
gamepiay but without these 
added features, a must for all 
Spectrum owners 
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coin-op classic 1 
package. 



Marble Madness 
Construction Set 
Melbourne House 
£ 8.95 



jrble Madness, the coin-op 
game was an original that like 
all good Ideas has spawned 
numerous clone games in the 
same vein Gyroscope 
[Melbourne House] and 
Spindl 2 zy [Electric Dreams] have 
already appeared and the 
official Marble Modness game 
was released on the C64 Bui 
whot ol the Spectrum? 

Implementation problems 
mean that a pure conversion is 
out of the question. Sc if you are 
going to have to change the 
game a bit, why not change it a 
lot? The Melbourne House 
conversion, whilst retaining all of 
the spirit and playability of the 
original game, also has a lot of 
extras (and very few omissions], 
So much extra has been 
crammed in that you soon forget 
about Ihe graphical differences 
with the original 

The game is based on rolling 
a marble down an isometric 
Ish landscape that has holes, 
slippery areas, barriers, lifts, 
drains, conveyor belts, vacuum 
cleaners, slime monsters, enemy 
marbles, bonus areas, acid, and 
ot course the goal - which is 
Ihe objeci of all your efforts in 
the Melbourne House variant of 
the game some ot rhese 
hindrances are missing - but it 
doesn't seem to help you any, 
Also the feve! system is worked 
out rather differently, Each level 
is composed of a static screen. 
Instead of smooth scrolling a 
long level up. the screen stays 
stationary and shifts up when 
you get to the bottom. Alter 
eleven of these screens you go 
back to the beginning and start 
again, but faking your lime 
bonus with you, 

The timing system works In a 
similar way to Ihe original, you 
start with a certain lime limit In 
which to gel to the botiom of Ihe 
first screen. If you get to the 
bottom of the screen before lime 
then your remaining amount 
gets added to your lime for the 
next screen. 

Scoring Is assessed on how 
much lime you have left on your 




clock when you reach the 
bottom ot the screen, and any 
bonuses thal you hove picked 
up on your trip down. Otherwise 
ihe gome is very similar to 
Marble Madness in layout and 
all the tine detail, like the 
broken boll being brushed up, is 
all there. 

The construction part of the 
game lets you edit the screens 
as much as memory will allow 
The edUlng system is remarkably 
simple, and fully icon driven with 
a two-thirds scale representation 
of the screen lhat you are 
working on with the rest of the 
screen token up with the icons 
and chunks ot isometric building 
blocks io manipulate So you 
con move your joystick around 
and edit any screens that you 
wan!, to make them harder (!). 



easier, or (usi different. Vou can 
also test screens, and save' load 
the entire game to tape 

This selection of the program 
makes the whole game that 
much more interesting, long 
after Commodore 64 owners will 
have completed the original 
game Spectrum owners writ be 
designing better and more 
fiendish screens for one anolher. 
The best implementation that 
could hove been mode ot this 
well thoughl out game 










GRO WIR 

> Advice from Ray Eider on protecting programs and 

disabling the break key in this month’s technical helpline. 




Program Protection 

Dear Sit, 

I am very Iona ot making 
games which compel the 
plover to do some thinking to succeed 
But I have one problem, I already know 
how to slop my programs from being 
broken Into white loading ot during the 
game. Out I do not know how to over- 
come the problem of breaking >n while 
iHPUTmg variables ie 10 INPUT a 
All the user has to do is to type in o 
whole lot of a3 or any other letter and 
the program will stop with a LI 2:Variable 
not found" report and thus leaving the 
program open to hookers 

Please could you help me 
overcome this problem 
Yours sincerely 

Refer Harrison. Harare, Zimbabwe. 

Well the most simple solution 
15 to use o temporary string 
■Mm inpul instead of a numerical 
variable and to validate it before 
converting n to numerical Suggested 
lines Ore 

10 INPUT LINE arfc IF a$= THEN GO 
TO 10 

20 LIT !laq=1; FOR 1=1 TO LIN a$: IF 
oSflK-'O" OR alfll >«9"THEN LETflag=0 
JO NEXT I; IF NOT llag IHIN GO TO 10 
40 LET a=VAL aS 

This is still vulnerable, and erf course 
(he POKEs that are usually used to 
cause the Spectrum lo crash have lo be 
turned off lo prevent ihe computer from 
locking up. 

A solution would be to use INKEYS 
which doesnT effect the protection' that 
causes a crash on using the INPUT lines 
of the screen. In ihls case try using ihe 
following code Note that the screen 
potflon < 5,0 con be any position of your 
choice 

10 LIT nS= MM 

12 LET t$=INKEV$: IF it =" " THIN GO TO 
12 

13 IF CODE 11=13 THEN GO TO 40 

14 IF is < "0" OR t$ > "9" THIN GO TO 
12 

15 LET oi =a$+t$ 

20 PRINT AT 0,0ja$ 

30 IF INKEYS < > THEN GO TO 30 
40 LIT a=VAL aS 





Bad Breaks 




Dear Sit. 

You hove alien said thof it 
is possible to disable the 



break key, how about telling us (relative) 
newcomers how to do this, My brother 
bet me he could crash any ot my 
programs and this would be c useful 
way of eliminating one way ot him 
aomg so 
ttobetf Gifes 



VV The following little program 

fta should do Ihe trick. LOAD it 

ill and RUN it and one problem 

solved Note ihe program SAVEs ihe 

code and this needs lo be loaded mio 

your program using a line such os 

CLEAR address- 1 LOAD " ' CODE 

address RANDOMIZE USR address 

10 DATA 33,15,0,9,34.174,92,235,42, 

41,92,115,35,114,201 

15 DATA 56 .58, 92,40 ,40 ,2.254, 9 ,202 , 3, 

19,33,48.92,203,126 

20 DATA 40,11,58,71,92.6,119,42,69,92, 

34,46.92,33,0,0 

25 DATA 1 24, 50,11 3,92, 34 ,11 ,92 ,42 ,176, 
92,22.942,66,92, 

30 DATA 195,158,27 
40 CLEAR 65399 FOR 1 = 65400 TO 
65463: READ a: POKE Ip: NEXT I 
45 SAVE "BREAK" CODE 65400,64 
50 RANDOMIZE USR 65400 






Hints & Tips 

Finally, a couple of useful hints 
and tips from readers 
Dear Sit, 

Many thanks to Toni Baker tot 
explaining why the conditional oper- 
ators would not work on the Spectrum 
(Machine Code Calculator Pt3. Sept). I 
had no idea thoi the code should also 
be in the B' register 

However t did manage to get 
around this at the rime by substituting 
instructions which are independent of 
i he 8 register, These are 

L£ f<~) 02 36 30 

Subtract LT0 NOT 



OF (> =} 03 37 30 

Subtract CTO NOT 
NE (<^)03 W 30 

Subtract NOT NOT 
Gff>/ 03 36 

Subtract LTD 
IT«) 03 37 

Subtract CTO 
EQ (=) 03 30 

Subtract NOT 

There are two other instructions 
which you may find useful and they 
both need a single value on the 
calculator dock they ore 

GEO ( > =0) 36 30 

LT0 NOT 

if0f< =0} 37 30 

CTO NOT 

Using these save* a byte Or two ond 
you do not have to leave Ihe calculator 
mode. 

Yours faithfully 
Ray Reeves. Harlow 






Dear sir, 

i recently purchased a Star 
Gemini tOxi printer and ZX 
LPRINT 3 to use with Tasword 3 

Just as Other readers f found that the 
printer control characters ruined the 
right tustiiicotton I have corrected this 
by incorporating code 32 in the control 
code sequences when customising tas- 
word Thts code makes the printer print 
o space whilst effecting whatever 
change in printer mode you require 
I hope this wifi help other readers 
PF Green. Gofferdom 
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SI-1 



The page where small 
is beautiful! 



hen we printed & J. Kamphuis' 
HEX.'DEC converter in the 
October Issue I commented on 
the fact that it only hondied 
numbers 0 to 255 and suggested 
that you may like to extend it to 
cover (he usual range 0-05535. 
Several readers rose to the 
challenge, but toy tar the mosl 
original is this effort from Mr. A 
Welsh. 



HEX/DEC 

This program uses a trick with 
the RANDOMIZE statement. If the 
command RANDOMIZE 32678 Is 
entered then the two byie 
equivalent Is stored in the system 
variables called SEED at 
addresses 23670 and 23671. 

If we then PEEK them and feed 
them tnto the original routine 
one after the other then the 
conversion is achieved. Also 
included are the two values of 
these addresses in decimal form 
and these are printed in the 
machine code structure LOW 
byte 'HIGH byte, you could ol 
course rearrange this if you 
prefer. 

However, aft good ideas 
usually have at least one 
drawback and the main one 
with using this system Is that 
RANDOMIZE 0 causes the 
number to be placed in SEED to 
be completely random, 
although we probably all know 
that 0 in decimal is 0000 in HEX 
50. lust lor cosmetic purposes 
the program also Includes a tine 
to trap input ol 0 and to deal 
with it separately. 




1 BORDER l: PAPER 15 INK 7: C 



LS 



1 REN Short 2 

10 INPUT “Address for storage: 
“TaT LET b -15616: FOR TO a*7 

AQ: POKE 16304, PEEK b: FOR g=0 T 
O 7: IF POINT (g,175> THEN LET 

9 - 9 M: PLOT 9,175 

20 NEXT g: POKE f , PEEK 16384: 
LET b-b+ 1 : NEXT f: POKE 23606, a- 
256* I NT (a/256) : POKE 23607, INT 
< a/256) * 1 : CLEAR a-i: FOR f»32 T 
O 128: PRINT CHR* 4%l NEXT f 



10 DATA 56,0,250,245,6,4,203,6 
3,16, 252,205,26,250,50,0, 250, 24 J 
,230, 15,205,28,250,50, 1,250,201 , 
198,48,254,58,216, 198,7,201 

20 FOR f— 64002 TO 64035: READ 

a: POKE f , a : NEXT 4 

110 PRINT : INPUT “ Dec Value ? 

Me 

112 IF e=0 THEN PRINT <*; : PRIN 
T TAB 7f“ HEX, -0000-;: PRINT TAB 

20? “DEC- =0*: GO TO 110 
115 RANDOMIZE e 
120 POKE 64000, PEEK 23671 
130 RANDOMIZE USR 64002 
140 RANDOMIZE e 

160 LET a=PEEK 64000: LET b=PEE 
K 64001: POKE 64000, PEEK 23670: 
RANDOMIZE USR 64002: LET c=PEEK 
640007 LET d«PEEK 64001 
170 RANDOMIZE e 

200 PRINT ef ! PRINT TAB 7;- HEX 
.*=*?CHR* afCHR* bfCHR* c;CHR$ df 
205 IF e<*255 THEN PRINT TAB 2 
01* DEC . <= * ? PEEK 23670: GO TO 110 
210 PRINT TAB 20? *DEC . * “ 5 PEEK 2 
36701 CHRS 44? PEEK 23671 
300 GO TO 110 _ 

m 

cm 




Font 



This routine is yet another" / 
variation on the thicker' 
character set fonts that you all 
seem so keen an producing, we 
include this one because it uses 
a different approach to thai of 
mosf other programs of ihis type 
and is interesting lo compare 
with the more usual approach. 

This one was supplied by 
Peter Zoetway of fhe 
Netherlands 
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Big copy 



Scroller 



I REM Shor-t 3 
5 CLEAR 29?W 

ltd FOR fc- 30000 TO 30033: READ 
POKE k,d: NEXT k 
20 DATA 62,0,8,209,60, 117,8,61 
30 DATA 163,32,247,201,33,0,64 



Lost month we published o Giant 
Copy program, this month we 
present a copy routine that is 
not so large but, due to the 
shading effect produces a 
printout which would grace most 
computer room walls. 

The program works with the 
usual ZX type ol printer, Sinclair, 
Alphacom, TS2048 or GPSOs and 
prints in four sections which 
have to be giued together. 

Our thanks 1o JearvPierre 
Overbeek, yet another reader 
from Holland. 

1 REM Short S 
Iff Clear 4V949: Let 
2ff LET ■- 1 ST; LET b- I I f LET C- 1 
It LET d-!3S LET *"!*! LET «-l5 
3# FW q-JB# TO ?P0 STEP IB? R 
Fflti #* P tot 

4# LET m*i2 



Another one from Holland, Ihis 
ttme from Paul von Duljn. This Is 
a versatile screen scrolling 
program which operates on the 
top seven lines of the screen. The 
program Is located at address 
30000 and belore use you need 
to set up exactly the way in 
which it operates by using the 
following POKES: 



40 DATA 224,0,0,0,6,32,203,30 

50 DATA 35,16,231,23,62,72,166 
,200 

60 DATA 24,240 

20 PRINT -£X COMPUTING ZX COMP 
UT1NG ZX COM 1 234 3 67090 A BC DE F GH 1 J 
KLMNOPORSTUV* 

100 PAUSE 100 

110 LET START-USR 30000 

1 1 1 

120 REM POKE 30001 ,NUMBER_OF_TI 
MES^TO SCROLL_BY_ONEJPIXEL_TO_TH 
E_RIOHT t236-COHFLETE LIME WIPE) 

121 

130 REM POKE 30013, START_OF_L IN 
E 10-0,0 AND 233-7,31) 

131 

140 REH POKE 30016,236-PEEK 300 
21 

141 

130 REM POKE 30021 , TOT AL_NO_OF_ 
CHARS (37 MAXI 



POKE 300J1, length _Ot the 
line (max 32 characters] 

POKE 3Q0CC1.8*PEEK 30021 
POKE 30002,256- PEEK 30021 
POKE 300l3<start position of 
line (0=0.0 and 255=7.31) 



Paul suggests, and I found it to 
be true, that the besi way is to 
completely fill the screen lines 0 
to 7 with some characters and 
then experiment by poking the 
above addresses with various 
numbers before calling the 
routine wlih LET l=USR 30000 



34 POKE Pdr,*: let tar-adr * 1 : 
LET tat-tot-n 

A0 LET 3 TO li IF 

THEN no TO 4* 

79 IF tdtOt THEN PfliWT *ErrO 
r in i in* * I q? STOP 
HfXT q 

9B 1,0*0 * M 5CREF W* ? KANOnHJ^ 
1«R nPHflfl: GO TO 99 
IBP DATA "3*0|T373?e;»||57c 3 3ZMc 
M*Mr34*3«9c347c3#3edB9e4* Ic 13 
#BB3Z3d £ 5*37*323C C32# 54 73 

iflBt-M* r3i3rtfdh p , *15^ 

UP PAT A 'e4ficl7M4i73ZSKS7#* 
6J&£b3fcb3*Cb3*3Z3bt5cW#3«S4*0 
A08rb*EI<:c*7c5i=b7?cd0»E=4(:b2l 101 2c 
t7fcUm3Sec9*l" »672i 
\7W Data 

31(i39c Me 3759c3* *c 0c 7Hc 306 £5* # 3c 
3cdc cf flee I M 1 B # 73*57*3*; 

•Bflk ■ 73flf * ■ „ 67«0 

1 39 DATA -e9*3cn*3#cMct*2lca4 
dG3f«lc *P7c:43Z3**3*lf ic93*Blc3f 
7C3C tfc d0*3*0 1*3+ 7c33*Dbc5C* 1 3c43 
69* . 7623 

14V DATA *£4474*00tfc?&c=41 I0400d 
d ?* I B4 *?| J f 3*3 *3*t: 506004# 0906047 
#T P77c b27* b 77 c bZ7d d3 600b?77d d 23 1 
t 7HBB I o I | c t ' P 30I9 

130 DATA -c9cb39cb3^cb3^70cb3IC 
b 3#cb3#2 10*53 J 1 200B47 I #Mc*A7C 4 j 
*10* dP*c 9IM«f 040f0i050a030c01040 
iff JIHflPPflfleSPBa ' , 3342 
l*f» HAT A -PffQD 0002*0000400110 000 
BPBBB7I Bfl40iJdZ I bffc4cb;i7cb3?£ b39 l 
?70&6BRErb 74 C?*9e *dd23ddZ3£ 
3b4c4dd560Vdd?3* ,4310 
t?B DATA "dd3*00l9ddZ317l0»6£91 
0000**1*0000004 00070040002000 1 00 i 
6**0 t 00 I 0Z t BB4Bcb4 |c Ad Ac4cb3«c 3d 
cc4cbZ673Bb7eb 1 * , 30 1 7 
SUB DATA *e?d«c419c7»c4*M*3H 

iS770cb3*eb3# 77^31 Bf 7VJif993d472 
3!0lb?1005a7&cb34cb3#:77?3047eJ rff 
0r?BPc3Zl*# 3336* .3333 
IP# DATA - 0Pd47f3?cS?£ 00390*204 
d ?600d d 7306 00C b7 ■ c *7*c 33d 7023c &2 
7l##40d*4**(iPc7$CC5c977440ft00544 
40fTO03434PBPP54 * „ 437* 

7BP DATA *?*232#377a 23?* 30077** 
40BBZ70A*0BB3A0Ad« , ir7* 



Calendar 



With the New Year upon us this 
program from old hand Robert 
Giavis Is most appropriate, It 
produces a unique calendar 
made up at SCREENS, either your 
own designs or using those ol 
commercial programs. 

As there are twelve months in 
the yeor you will need twelve 
screens pictures, PLUS an extra 
one tor the title page telling you 
it's a calendar or wishing Happy 
New Year etc The program can 
be used for years from 1907 to 
1995 

A good idea is to get all 
thirteen pictures on one tape 
then simply start and stop the 
tope each time the program 
requests and searches for the 
next picture. 

Many Happy New Years . . , 



1 REM SHORT 4 

10 DATA 3 , 6 . !, 1 ,7.3,4. ! ,6, 7» 1 
20 DATA *JANUARY*,3i , -FEBRUARY 
■,26+LEAP, -MARCH*, 31, "AFRIL‘,30, 
■ MAY -,31, •JUNE * , 30, "JULY- ,31 , *AtJ 
GUST- , 31 , -SEPTEMBER- ,30, 'OCTOBER 
■ , 3 1 , -NOVEMBER- ,30, -DECEMBER- „ 31 
30 INPUT -WHICH YEAR? -»Y: IF 

Y<1RB7 OR YM99S THEN GO TO 30 
40 RESTORE >0; FOR F-l TO (Y-l 
?B6»: READ X: NEXT F: LET LEAP-0 
: JF XOINT X THEN LET LEAP-1: 

LET X-INT X 

30 CLS : PRINT -LOADING FRONT 
PICTURE-START TAPE' 

60 LOAD --SCREEN* ; COPY i |_PR 
INT 

70 RESTORE 20! FOR F-l TO 121 
READ M*,M: LET M*^M*4 ■ ' - * <STR* Y 

I 43 TO 41 : LPRINT " ■ ■ 

00 CLS : PRINT -LOADING *|M*1- 
FJCTURE* 

90 LOAD --SCREEN* ' PLOT 0,0: 
DRAW 0,173: DRAW 233,0: DRAW 0. - 

its: COPY 

100 CLS : PRINT AT 1,16~{LEN N* 
/2MM****--- S M T W T 






110 LET PX-91 LET PY=fKI3»^I F 
OR G-l TO M: PRINT AT PX t FV-!l A 

ND G>9»|0; LET PY»PY+3i IF PY>Z3 
THEN LET PY-7; LET PX-PX+2 
1Z0 NEXT G: LET X-INT (PY-41/3 
43* PLOT * f 133: DRAW 2SS P 0: PLO 

T *,175: DRAW 0 # -175: DRAW 255 p 0 
: DRAW 0, 1 75 
140 COPY : NEXT F 




PT CUTS 
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FIRST STEPS IN 
MACHINE CODE 

Do you want to learn Machine Code? ZX 



Ray Elder 

■ first experienced the jays of 
computing with a £30 Atari VCS 
cartridge which gave 62 BYTES of 
programmable memory, just 
enough to write a simple 
workable quadratic equalion 
solving program in a strange 
mnemonic type of code 

The next step was to purchase 
a secondhand ZX81 including 
16K rampack and a couple of 
books for £70 S well remember 
the joy of writing the simple 
soundless, black and white 
block graphics wonders ol that 
era. and also opening the 
'Mastering Machine Code an 
your ZX81 book by Toni Baker 
I also remember closing if 
offer being completely 
bamboozled by the lirst three 
pages — Hex numbers and 
memory locations! 

After about four months of 
mastering the easy but 
intriguing instruction manual 
(remember LET EGGS-12 and 
finding the square root of an 
EGG?), I was forced by o 
rampant Pancreas fo spend a 
few weeks in hospilal My wife 
brought in all my computer 
books, I was well and truly 
hooked by then, and the oniy 
one l hadn't yei managed fo 
read, due to memories of my tirst 
abortive ottempt was the Toni 
Baker one 

Sheer boredom drove me fo 
open it again and. with my 
slightly greater experience I 
found some areas actually 
made a strange kind of sense 
I actually read the book from 
cover to cover twice and in the 
process found a new awareness 
and excitement developing. 

When I was discharged I 
hurried to try oul this new 
knowledge by entering the firsi 
program 

It didn’t work, 

However I was now 
determined lo succeed and 
corrected the misprints and tned 
agom, this time success. 

I purchased lan logon's book 
on ZX81 machine code and my 
knowledge deepened, I read oil 
ihe articles l could find but most 
importantly 5 wrote rewrote and 
rewrote again code until it 



regulars tell how they 

worked, my biggest effort being 
a cricket game of some 4K of 
machine code all hand 
assembled (I couldn't afford an 
assembler). 

So, advice to anyone 
embarking on this venture. Get o 
good grounding in BASIC lirst 
especially of the operations of 
PEEK and POKE. Buy a book 
which is written in ihe style 
which you find readable. Toni 
Baker’s "Mastering Machine 
Code on Your Spectrum" Is the 
equivalent to my first book but it 
lakes some slow coreful reading, 
lan Logon's book is also good 
bui check out a good bookshop 
with o variety of titles for one 
which suits you 

Persevere Buy on assembler, 
Ihey'll save you much time and 
frustration. I use the Picturesque 
one. It suits my needs, and start 
small, convert small routines 
from a larger program first and 
build it up into a collection of 
routines which can be called 
from one master routine. 

II you have developed your 
programming on a modular or 
structured basis then the 
transition to machine code will 
be an easier one to make. I was 
a notorious spaghetti 
programmer and I suffered until I 
learnt to plan and simplify 

I wish you well. . . 



Clyde Bish 

There are, t think, two 
approaches io learning M G IVe 
tried boih and it will be obvious 
from what follows which was best 
tor me. 

You must appreciafe lhat 280 
Assembler is os much a 
language as Basic, Pascal, 
French and German, Thinking 
back lo learning one ol the 
lotter, i didn't teorn isolated 
words out of context, but learnt 
to use them In phrases t applied 
the same logic to Assembler 

i looked at simple routines 
(rather than learnt lists of op- 
codes and whal each would do) 
via books that explained what 
was happening, eg. Hewson & 
Hardman's W Best Machine 
Code Routines for the Spectrum" 



set about mastering M/C 

(Hewson Consultants), Webb D 
‘Supercharge Your Spectrum “ 
(Melbourne House) and S. 

Webb’s "Practical Spectrum MC 
Programming" (Virgin) (which 
puts routines into contexi via a 
game and demonstrates that 
there is no such thing as a big 
program, Only a collection of 
little ones?) I still use the first title 
mentioned as a reminder of 
what certain op-codes will do 
f also disassemble routines 
(eg MCODER Hi) lo see how 
other writers have gone about it 

It is essential to have an 
ossembier Working with Just the 
decimal or hex equivalents is 
useless 

Most of ail if Is essential to 
have a good working 
knowledge of the Spectrum 
firmweor (0. FILE, System 
Variables etc) as all routines 
operate on these, A ramble 
through the ROM is useful, 
picking up useful rouiines, 
alterall why rewrite ones lhat are 
already there? 

Don’t iry for the sky too early 
Stan with shod routines to test 
out instructions like the JR 
condition, displ, ones., until 
you’re familiar with what they 
con do Remember that what is 
in BC returns to the screen so 
you can arrange for this to hotd 
O suitable figure To lell you 
whether you ve Jumped or not 

Finally, remember that M C is 
not the be all and end all of 
programming Many v, good 
programs only use M C where 
necessary, e.g "The Forest”. 
Tasword" and the recent super 
senes by Alan Davis 



Carol Brooksbank 

It should be How I started lo 
learn machine code.' because 1 
don't think I shall ever know all 
there Is to know about It, and I 
am certainly still [earning now 
About three years ago It 
became clear that a lot of what 
I wanted to do with the 
Specfrum was impossible in 
BASIC so I looked for a book 
about machine code Tom 
Baker's Mastering Machine 
Code on your ZX Spectrum" 
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[Interface), had just been 
published and that was the one 
I bought, If is written In a style 
the beginner can understand, 
and yet goes pretiy deeply Into 
the subject. Toni's printers had 
made quite a lot of mistakes In 
the early copies, and an errata 
sheet was produced I decided 
to see how far I could get before 
I had to send for it. In fact, I 
never did send for if I soon 
discovered that the listings with 
the mistakes were the ones 
which reolly made me study. 

You cannoi get away with typing 
in ihe listing and going on to 
the next chapter without 
bothering to understand what 
you are doing If you have to 
trace O prinling error and put it 
right before the program will 
work You really have to work 
and grasp the logic and the 
procedures of the program. 

Toni's book is still the mast 
Important In my library i hove 
lost count of the number of times 
I have been stuck over 
something in one of my own 
programs and hove found some 
hint or explanation in Mastering 
machine code' which has shown 
the way forward. Once I started 
to write programs, Ian Logan's 
Understanding Your Spectrum ” 
and "The Complete Spectrum 
ROM Disassembly " by Ian Logan 
and Frank O’Hara (both 
Melbourne House) became 
essential. William Nitschke’s 
'Advanced 180 Machine Code 



Programming" (Interlace}, took 
me a stage further, and I now 
find Rodney Zaks' ", Programming 
the Z80 " (Sybex) invaluobfe. 

t have learned all t know 
about machne code from books, 
and although I now have quite 
a collection of books on the 
subject, those are the ones l 
would grab if there was o fire 



David Nowotnik 

I found BASIC on the ZX81 was 
marvellous until I wanted fo work 
at more than a plodding pace: 
then Z60 machine code 
became a necessity My first 
thought was to go for one of the 
all embracing reference texts; 1 
Chose “ Programming the Z80" by 
Rodney Zaks Thot I found so 
heavy going, I almost gave up, 
Fortunately, about the same 
time, Toni Baker brought out her 
book "Mastering Machine Code 
on your ZX81'. Thai was my 
salvation Easy to read, logically 
building up knowledge, with 
example routines to try all 
through the book, The Spectrum 
equivalent of this book is jusi os 
good. 

Analysing, and discovering tor 
yourself how other people's 
machine code routines work Is 
an excellent way of learning. 40 
Best Machine Code Routines for 
the IX Spectrum " by John 
Hardman and Andrew Hewson is 
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a book which builds on this 
principle All 40 routines ore 
analysed by the authors; they do 
all the hard work for you! 

It you are not a member of a 
locol user group, then join one 1 
Most groups will have a wide 
ranged abilities amongst iheir 
members. You'll find beginners 
like yourself: I found talking over 
machine code problems with a 
group can be very helpful [and 
it's particularly good for your 
confidence in your own abilities 
when you can start to pass on 
advice). And, of course, in a user 
group there'll be experts at hand 
to help you as well. 

Incidentally. I now find the 
Zaks books o very useful 
reference text, 

And that's how l learnt 
machine code! 



Toni Baker 

Like many other people, my first 
ever experience of home 
computers was the good old 
Sinclair ZX80 This, in case you've 
forgotten what it was (or never 
knew in the first place), was a 
white plastic doorwedge-shaped 
slither about six inches square 
with a tiny keyboard printed on 
its surface If hod only IK ol RAM 
altogether — although you 
could upgrade this to 4K by 
plugging a little white box info 
the back. The ROM, believe n or 
not, fitted info 4K. The ZX80 knew 
nothing about integers greater 
than 32677. and decimats were 
a complete mystery to il If you 
can t remember the old ZXBQ 
lake a trip to the Science 
Museum — you'll tind one there. 

The ZX80 did, however, have a 
redeeming feoture. Three 
keywords which I didn't 
understand. Nobody I spoke fo 
knew whol they were or what 
they did The words were PEEK, 
POKE and USR PEEK and POKE 
seemed to do nothing except 
cause abject confusion, and Ihe 
purpose of USR seemed to be to 
invariably crash the machine So 
l got hold of a copy of Rodney 
Zaks book on the Z80 chlpi 
Before long I worked oul that if 
you POKEd into consecutive 
addresses the codes for Z60 
instructions, and then did USR of 
the first address — the machine 
didn't crash! 

Before long 1 was finding oui 
ihe best places to put machine 
code — Id got it all sussed out 
- and then DISASTER' The ZX81 
come out and 1 had to leam 
ihings all over again. The 
Spectrum came out and fhe 
some thing happened Now ai 
Iasi I think l m beginning to get 
the hang of the Spectrum. ) use 
Dr Ian Logan and Dr Frank 
O'Hara's book [The Complete 
Spectrum ROM Disassembly) like 
Jehovah's Witnesses use the 
Bible And the rest, as the saying 
goes, is mystery. 
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SPECTRUM GAME REVIEW 




Head biting, gut 
ripping, face hugging, 
people shredding. . . 

Aliens 

Electric Dreams 

£ 7,95 



ipley, sole survivor of Ihe 



Chomped by a single Alien in 
the original film, now reluctonlly 
leads an assault on a base 
pocked with alien eggs, warrior 
face huggers and queens. Their 
mission is genocide! 

The target is a human colony 
that was built on the remote 
planet containing the alien 
eggs. The Aliens wiped them out. 
now Ihey're after you . . . 

Vqu command a team ot six 
troopers led by Ripley which 
includes Gorman, a space 
marine, Hicks who is noted for 
fast reactions, the android 
Bishop, the tough Vasquez and 
Burke (the Company man). Each 
is armed with on alien-trying 
smartgun that can take out a 
warrior with a single shot at its 
head (or three to its body) and is 
also useful for blasting doors 
open or sealing them by taking 
out the lock mechanism. 

Each crew member must be 
ordered separately either by 
issuing commands (eg &N , 
move north live rooms) or by 
direct joystick control, I found 
this to be the better, oilhough 
slower, method as you could 
ferry your crew room by room 
through the deadly maze of 
corridors. If you find an alien (of 
on often linds you) you’d better 
be quick before its jows get you. 
You're given a lighting chance 
as a proximity alarm warns of O 
nearby alien 

It a crew member is attacked 
while you're controlling someone 
else then the aliens will try to 
take them over. This is 
represented by a health bar. 
which is normally green, turning 
yellow You con save them if you 
can get to them and kill the 
alien before the bar turns 
purple Panicking al this stage 
con cosl you your entire crew 1 



Acid 



Aliens can still be deadly even 
once you’ve killed them as they 
can leave impassable pools ot 
acid in Iront ol important doors 
and bio-mechanical growth atl 
over the walls. This must be 
cleared otherwise it will spread 
with disastrous effects The air 
ducts will become infested with 
alien eggs and soon you'll be 
swamped with face huggers. 
Besides if 11 takes control of the 
generators you’ll be plunged 
into darkness and a hopeless 
situation. 

The screen display shows the 
view of one of your crew as well 
as their gun sight. Underneath 
thal is a picture of lhai team 
member, Iheir current 
ammunition level and a display 
(or each human showing fheir 
current slate of health and the 
number ol the room Ihey’re in, 
These numbers ore essential to 
find your way through ihe 



complex. I also found It useful to 
blast the doors and the locks to 
mark a route through the maze 
for the rest ot the team to follow, 
since you haven't got time to ask 
directions when you're being 
chased by aliens. 

Some rooms have special 
significance, such as the 
armoury which automatically 
recharges your smart guns, the 
control and generator rooms 
that must be defended and the 
Queen's chamber that must be 
taken to win the gome 

This is not an easy gome to 
play as It demands almost total 
concenlralion coupled with a 
steady tire button linger and a 
cool nerve. One slip could cost 
you your entire mission 

Very few games have such 
atmosphere that compel you to 
return for more and more until 
you finally succeed Aliens is an 
excellent gome based on a 
superb lilm and is undoubtedly 
the best licensed game yet 
produced 
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Very short introduction this 
month because there’s a lot to tit 
in You see. at the time oi writing, 
the Christmas rush Is in full 
swing, so lots ot games have 
come in tor review. Four major 
ones - oil ot them high quality 
— are reviewed in depth here 
Among them, Dracula is the first 
game ever to be given a rating 
by the British Board of Film 
Classification. CRL obtained this 
as much for publicity as 
concern tor the country’s youth I 
would think, Very young children 
might find It distressing, but I 
doubt they'd understand the 
Eonguage. There’s certainty 
nothing corrupting to say. over 
twelves: but such Is the stupidily 
ot Britain's rating system, it a 
something is deemed unsuitable 
tor three year olds, it’s banned 
from fourteen year olds as well 
Also The Colour of Magic a 
licensing deal which would 
seem to have been motivated 
by the suitability of the story tor 
a game rather than to cash in 
on the title (Terry Pratchett isn't 



exactly well known, is he?) Now 
that’s something Ocean would 
never dream of . , 

But enough ot these 
deranged rambllngs, on with my 



Picks of ’86 

1986 A good year for Spectrum 
adventuring? Now we're into 87 
that question bears looking at 
It was the year in which the 
Quill became perfectly 
acceptable tor writing full 
priced adventures with, thanks to 
the astonishing chart success Ot 
Delta d's games. A new 
adventure utility. Incentive's 
Graphic Adventure Creator, 
arrived to rave reviews, it has so 
far failed to spawn the number 
ot games that The Quill has 
been doing, and looks set to be 
knocked off its temporary 
pedestal by Gilsotts retaliation, 
a 'super-Quiir called the 
Professional Adventure Writer. 
Gilsoft also continued their 
admirable policy Of Improving 



their current Quit! utilities with 
The Press text compressor, which 
contains numerous other 
desirable features. 

CRL emerged as a major — 
and very successful — adventure 
publisher by bringing us gomes 
from Delta 4 and Saint Brides, 
bevel 9 showed off their stunning 
new parser in Price of Magik 
and Worm In Paradise, but 
persisted with their abominable 
graphics. At the end of the year 
there was a flurry of licensing 
deals, ranging from Asimov to 
The Archers; previously this 
practice had been confined 
mostly to arcade games. 

I did not teel. however, there 
was one gome which really 
stood out, and I leel Spectrum 
adventures are not os good as 
they could be. Although the 
general standard from 
mainstream software houses is 
high and more consistent 
nowadays, the last year has 
lacked sparkle. Like arcade 
games a year or so ago 
adventures hove become slick 
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bul nol innovative The licensing 
deals have provided some 
much needed originality from a 
market I (eared was running out 
o> ideal Very few budget 
adventures have reached the 
high qualify ot some of Iheir 
arcade counterparts. And still 
NO-ONE — to my utmost 
frustration — packages Spectrum 
adventures properly something 
i'll complain about in more 
detail next month 

What have been the good 
games of 86? Well, this is my top 
five: 

1 The Bogglt (CRL. £795): Very 
silly, slick, extremely enjoyable 
from Delta 4. 

2. Twice Shy (Mosaic. £9.95); The 
most polished game ol the year 
wilh many of the features I like 
most In adventures Stilt need to 
read the book though. 

3. HUH (8th Day. £6.95): Surprise 
of the year was this amusing 
Quilled satire from a minor 
budget house. A much-needed 
breath ot fresh air with (ots to do. 

4. Jewels of Darkness (Rornbird. 
£14.95): Despire my reservations, 
you get many weeks of 
adventuring for your money. 

5. Souls of Darken (Bug Byte, 
£2.99): Another professional 
gome with a great atmosphere, 
interesting problems but fussy 
vocabulary. Makes the top five 
because it's so cheap. 

Only two other budget gomes 
ore worthy ol a mention; 

Sea pose Delta which is an 
©ntoyable adventure let down in 
other areas, and John Wilson's 
Everyday Tale a Hobbit spoof 
with fun puzzles at only £1 99 
Write to me for details about this 
or HftH. 

Talking of John Wilson. I asked 
Rochdale's master adventurer — 
and much valued contributor to 
Mindplay — what his favourite 
games of the year are; His top 
live reads very differently to 
mine, not least because we 
have different tastes; he 
preferring what I call 'puzzle' 
games; 

1. The Bogglt; No dilference 
here however. Says John: "It had 
to be this, for the sheer amount 
of pleasure II gave me. Not the 
best Fergus McNeil has ever 
written, but full ot humour and 



steeped in atmosphere For a 
good laugh, try using the words 
BOGGIT, BORED and DELTA 4 in 
part 2." 

2. Terrors of Trantoss (Ariolosoft. 
£9.95): Never played this one 
myself, but RamJam (of Twice Shy 
and Vatkyne 17 tame) wrote it. so 
tt must be good. According to 
John, ‘this would hove ousted 
Boggit from the top Spot bar for 
the BREAK bug. A different 
approach to adventuring, with 
the ability to choose one ol 
three possible ways to carry out 
most ads. and some very tough 
puzzles. I loved the way you 
could select which brother to 
carry out an action." 

3. Very Big Cave Adventure 
(CRL £7,95}, 'A parody of the 
very FIRST adventure but done In 
a wicked way by the girls of St 
Brides Some very Involved 
puzzles only spoilt by the 
attempts to make the user leel 
as though he was nol quite in 
control of the game” 

4. Rebel Planet (Adventuresoft 
via US Gold. £9,95): "A vast 
Improvement over the criminally 
bugged Questprobe 3 ihat ai 
released prior to this. Full Of nice 
surprises — who would have 
thought that singing 1o a Crag 
snapper could prove 
benelicial?” 

5. Aftershock (Interceptor, £9 95): 
“Would hove been higher but for 
the 80% price Increase 
compared to Interceptor's last 
release. However, the artwork of 
Terry Greer nearly made up tor 
that." 

Both myself and John 
deemed Bugsy (CRL. £7.95) 
worthy of a mention Fle feels it 
a great idea spoilt by tack of 
puzzles." while t leel ii was good 
fun bui lacking that certain 
something to make it mega' 

Still, enough looking back 
Lets hope 1987 brings some 
exciting products. 



The Case of the Missing 

Helpline 

“Preposterous, Holmes* Helplines 
don't |ust vanlshf bumbled the 
ever-otfable Watson 

"Thar would seem to be 
exactly what has happened 




here, my dear Watson" replied 
the brilliant detective still staring 
intently at the copy ot ZX 
Computing. And I know the 
culprii - teter Sweasey!" Both 
men turned round to face the 
startled adventure columnist 
huddling in the corner 

"Very well. I admit It," 
stammered Sweasey "But I can 
explain Sorry dear readers 
There ore several reasons for its 
disappearance I've hod half the 
time l usually do io write this 
months column, but twice the 
amount of quality releases to 
review I've already used up all 
my space and much of my time 
with the reviews and picks ol ‘86 
Since it's only two weeks since I 
wrote the last helpline, not that 
many letters have reached me, 
and many of those which have 
required me to go back to 
check the originol game, which 
os I've already explained I didn't 
have time to do But fear nor, 
next issue It will return And in 
the mean lime, ail those who 
have written will receive 
personal replies as usual, so no- 
one has to wait too long " 

“Could you help me? There 
are some cases I cannot solve 
begun Holmes, “Like how to start 
Bugsy How to avoid Instant 
death in Kayleth Then ihere's 
Drocuta, Hunchback, The 
Boggit . - 

"Stop*" Cried Sweasey “Ot 
course t can help Just fill in the 
coupon printed here and send It 
to Mindplay ZX Computing, No 
1 Golden Square. London 
Wlf? 3 A EL" 

A few rules: British 
correspondents, please enclose 
a stamped, addressed envelope 
if you wont a personal reply 
rather lhan wait some months for 
the magazine to come oul It 
you are writing from abroad, just 
enclose an envelope — I'll add 
‘he postage I try to respond 
within two months bul I can take 
longer (on the other hond, you 
might receive on immediate 
reply) I only deal with 
adventures. Not arcade games; 
nor technical adventures 
(Gargoyle games included, not 
even Heavy on The Magick) 
Finally, please put the name of 
the game you're writing about 
on the back ot the envelope 




THE COLOUR 
OF MAGIC 

PlranhalOeUa 4 
£9.95 

tr. hove you read The Colour of 
Magic? no, me neither l wont io 
Otter ploying this Unfortunately. 
I couldn't got n Irom any ot my 
numerous locol bookshops or 
libraries I will order a copy, but 
the book should have been 
supplied wilh the game, or ot 
least on optional, book gome 
package should hove been 
available The reason I’m 
getting jo worked up about this 




Th<* inn was duiet. Thick, oak 
beans* .ji'chi’6 low ovet'heud and 
the t.hin I -urer of what, night 
once have- Been sttuu underfoot 
sugye&tcd that it ni uht hide 
more than just th«* flooi 6eneath 
i t , 

fin open rtoorv.iy set in the 

Ui dOeiTihi ns u.tl 1 i ovsioe a 
flight of woi'n stevs which led 



is i hot io luHy appreciate ihi$ 
game I get the impression then 
to have read ihe book helps 
Doing so might arso make ihe 
game easier 

RmcewtrMd is a rather useless 
magician, who know only one 
spell. which he cannot pro 
due* He lives on Discworid, 
which is earned by four gar- 
gantuan elephant on the back 
of a turtle. And he's broke So he 
con hardly believe his luck 
when Twot lower Discworid s first 
tourist, otters him □ wasl sum of 
money to be his guide 
Rincewind ts the only person 
who con speak Twol lower's 
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language, being an excellent 
translator Bui guiding the blun- 
dering lounsf - who is quickly 
kidnapped — is not easy You 
must also cope with his 
luggage, which propels itself 
using hundrctds oM my feel and 
Will viciously protect Its master 
and his iconograph. which is 
like a earn era but contains a 
miniature imp who palms very 
quickly. 

This marvellously silly « and 
original - story is just ihe slat! 
Having unsuccessfully tried to 
escape the city with TWoiiower% 
advance lee, I, as Plncewind 
encountered Death him sell ["if 
had to be Death The empty 
sockets were a dead gtweaway 



I DRACULA (15) 

CRl 

U.95 



Horror has never been Treated 
properly in adventure go met 
instead of attempting to build 
up atmosphere or shock, most 
authors abuse ihe genre by 
making camp |okes or mixing 
up various legends (for 
example having vampires and 
werewolves in ihe same game), 
either mat. or the game is really 
cUched. 

How refreshing and wel- 
come Dracula Is. Bv taking the 
story seriously, and sticking 
closely to the original Bram 
Stoker novel, instead ot the silly 
Hofiywood version, this game 
comes closer than any I hove 
ployed to being quite spine 
Chilling. II isn'i frightening — 1 
don't see how a series et 
Characters on screen couid be 
— but the horror elements can 
be appreciated 

There ore ihree separate 
games which can be played 
independently though the nor* 
relive Hows through Ihem. In 
The First Night', you are Jon- 
athan Marker, a young solicitor 
visiting a Client in Transylvania 
who has purchased a house in 
Engiond and wishes to bring 
with him some loco) soil The 
game concerns your troubled 
nighl ot The Golden Krone 
Motel, ihe last stop over ot your 
Journey. Arrival finds you realis- 
ing mat you are a prisoner at 
Castle Dracula, and in danger* 
Your task is escape In 'The Hunt' 
you play a dilforenl character. 
Doctor Seward a psychioirisi 
who receives a peculiar letter 
about ihe undead' from his 
friend John Mar kef But he has 
problems of his own: an Inmate 
from his asylum u behaving 
murderously Utile does Seward 
know that the normally sub- 
dued fienfield is under the in- 
fluence of Dracula! 

The gam® has reams of des- 
cription, some ot the longest I 
have seen Evocatively written, 
it creates a suitable aimos- 
phere Vou anticipate in tear 
until, suddenly, Ihe shock 
moments ot terror (well sup- 
posedly) occur On thetlrsf mghl 
you have an apparition ' he 

has no foceif Just raw, burned 
flesh* i . Ihe apparition drips 

fetid blood onto my foce — evil 
exudes trom every pore of its 
vile being' 1 



and the scythe over one There's loads to be read (though sequence Ot events So you 
shoulder was another clue ") EXAMINE is disappointing), and spend lime wandering about 
Death (he has to visit wizards many amusing little occuren- looking tor which action to per- 
personotiy lor them lo die) was ees, like the Iconograph com- lorm , somehow whiisi I 
expecting me to be somewhere plaining he's out ot Him enjoyed the descriptions, Melt I 
completely different His system because we look too many wanted more to da 
has been screwed up and hes pictures ai the Whore Pits The Because ot this I don t leel 
none loo pleased about i|. graphics are much better than COM Is Delta 4's best However. 
Another problem . in any oiher Quilted gome — since there ore four ports, (here's 

Because It's based on Terry Delta 4 don't get the acclaim lots to see and be entertained 
Pratchett's book, COMB has a ihoy deserve in this area — and by, which means good value 
different style humour to Delta for the first time ewer in Quilled for money. 

4‘s normal unsubtie tare# and product, ihey do not scroll up 
spootery. It's more gentle and wilh the text, 
comes largely from the strange- However, I tell distressingly 
ness of Discworid and the Two- out ot control during COM To 
flower's naivlty. progress with the game It 

In some other respects this would seem you must perform 
bears Ihe familiar hallmarks ot individual actions In the right 
previous Delta 4 successes place which trigger olf a whole 





Then we have Ihe graphics 
Although the game is Quilled, 
CRL hove wisely avoided 
having spin screen location 
graphics clumsily and slowly 
drawn wilh The Illustrate' their 
crudeness would moke a 
mockery ot the game's atmos- 
phere instead, when a frighten- 
ing event occurs, a keypress 
couses the screen to go black 
and, in Ihe middle, a small 
graphic appears to Illustrate 
the event Bui whoi graphics! 
Very high resolution and quality 
(they look digitised), they are 
suitably gruesome in sublet 
matter and genuinely effective 
The game has flows. First is 
the character set which, though 



Despite these niggles. I 
enjoyed Dracula a great deal 
it really does feel like parti ci pci 
mg in o novel, furthermore it 
must be the closest conversion 
fro another medium the Spec- 
trum has ever seen, Consider- 
ing the subject matter, mu 
should be o Monster Hit, but isnl 
quite stunning enough. Great 
value end strongly ^com- 
mended nonetheless 



perhaps suitable In style is 
difficult to read and entirely 
upper cose; some of the mount- 
ing dread is lost because you 
aie straining fo read The lexl 
The choice ad colours - yellow 
on blue — is not very suitable 
There's no ram save, load in a 
game where death occurs 
more Irequenily lhan others, 
and the vocabulary is oc- 
casionally lOO limited Worst ol 
ail, in o game with this much 
text, ore the instances ot poor 
punctuation, spelling and 
proof-reading ‘IransiNania’' tor 
goodness sake) And surely 
someone otCRt must know the 
difference between "it's’' ond 
"its" 
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lamed la Far example, ihe (wo- 
sorne pomi out how the pet 
shop is stocked with ontmal 
food made Item other animats, 
and show us 'groups of rosy 
faced children playing with 
spent tael rods" at the nuclear 
waste dump This Is not a 
criticism — in fact it's admirable 
oi Lever Jones to try something 
differenl from ihe new well 
trodden silly style - but don't 
expect a laugh a minute. Un- 
less, thal is. you find cockney 
language tunny Melbourne 
House expect us la — "there's 
lots at catchy phrases lor the 
kids to pick up" waffles the PR 
blurb potromsingly - but n isn't 
used nearly as entertainingly as 
ihe Chicago style In thal other 
Criminal comedy Bugsy 

Time plays an important 
part in ihe game it changes 
ihrough morning, afternoon, 
evening, night and the days oi 
ihe week Certain local ions will 
only be accessible al certain 
times - so no shopping after 
dork The actual adventure has 
a different style to previous 
lever Uones successes. There's 
less to solve. Instead, a lot would 
seem lo depend on being m 
the right place (not easy — the 
place Isa labyrinth] al the right 
time having done the right 
thing earlier on. 

As such. Dodgy Geezers is 
not particularly satisfying to 
play The text doesn't liven the 
game up much, being some- 
what sparse: and an unrespon- 
sive EXAMINE fails to enhance 
bore locations Dodgy Geezers 
has an original plot and tries 
someth mg different, but t don't 
thmk it's entirely successful 



DODGY 

GEEZERS 



Melbourne House 
£ 79 $ 



So then me old chlno, will ver 
rarest Lever Jones comedy be a 
nice little earner tor Melbourne 
ouse? You've lust llnished your 
stay at one of Her Majesty's 
hotels, which you were sent to 
because someone grassed 
oboul your port m the Long 
Qitton Spaghetti Caper. Now 
you want to pull oft a big job to 
set you up in the Costa Bravo for 
life, and you con hove your 
revenge in the process. In part 
one of ihls multi-loader, you 
must recruit your gang from the 
local. East End Jowilfe — very 
colourful characters they are 
too In the second part, you 
have to pull art the caper rtseil 
The gome was developed 
on the Quill but has been 're- 
programmed'. In contra si fa 
when Melbourne House have 
done this in ihe post. Dodgy 
Geezers does look very different 
to your average Quilled game. 
A noilceable improvement are 
the few bui high duality, instant, 
cartoon graphics. However, the 
input routine has been badly 
programmed, and infuriatingly 
repeats letters several limes it 
you type at speed My copy is 
bugged — you cannoi load 
Irom tape — whic h must be cor- 
rected before this Is released 
And ihe instruciions say you 
can use IT and THEN com- 
mands ihls Is uni rue. All noi the 
quality expected from Mel- 
bourne House 



Although Adventuresoft. this 

S ame's authors, are not exactly 
n same as the late Adventure 
International, the two com- 
panies are related, and Koyieth 
is visually similar to Al's output 
What pleasantry surprised me is 
that koyieth is much better than 
Al's games, which were always, 
too close to Scoli Adams' poor 
Style lor my liking. 

The plot is goad, being 
based on a story Item Isaac Asi- 
mov's Science Fiction Maga- 
zine. The Zyroneans were an 



and down, a hover-pad spins 
and so on This Is novel ond 
guile well done, though some- 
times too lerky It also causes 
the typing speed 10 Slow down 
dramatically 

Normal iy. graphics of this 
standard mean low quality 
descrrplion and adventure but 
I'm glad la say this is not the 
case m Kayfeih While fexi is noi 
up to Level 9 standard, it fsn‘1 
ridiculously bnei either There 
ore pleasing touches like one 
of four random responses to 



advanced, peaceful civilis- 
ation unlit the arrival of the 
awesome being Kayleth Ond 
his obsessional craving tar 
Chromazin Koyleih enslaves 
the Zyroneans using his android 
armies You. a loyal Zyronean, 
had planned to liberate your 
planet when you were cap- 
tured. When you regain con- 
sciousness, you're strapped la a 
conveyor ben, heading slowly 
bui surely towards some 
menacing steel claws. You 
remember nothing 

Like manyot Al's games, Koy- 
lelh sets you right in at the deep 
end with this predicament Your 
method of escape, and other 
events early on In the game, 
lead you to discover something 
rather alarming about yourself 
You are a bui I mustn't give 
the plot away’ 

The graphics are really high 
quality. Al's always were the 
best on the Spectrum and these 
carry on Ihe iradiiron admir- 
ably They are instant, high reso- 
lution, colourful and detailed 
ah q! the numerous locations 
are illustrated, an impressive 
achievemenl since ihe 
graphics are not notably repe- 
titive (allhough many are sym- 
metrical which presumedly 
helps) An added bonus Is 
occasional animation res, me 
steel claws grab al you white 
emitting drops ot liquid, the 
Mokki Ray s two heads move up 



typing HELP (they oil mean no, 
but the variety is welcome!) 
Vocabulary is friendly enough, 
and the parser is multi-word It 
has soph i Stic a led lecture i, in- 
cluding use ot IT and THEM in 
sentences. RAM LOAD and SAVE, 
GET DROP ALL, and best ot all. 
BOM - Back One Move, a use 
ful teaiure which even Level 9 
didn't Include m their last 
release 

Also notable was me Preview 
option given at the start of the 
game which shows the player 
some of the locations he will 
encounter. Helpful il you're not 
good enough to reach them 
when playing lor real* 

There are some fun puzzles 
and the game is commend- 
ably logical so reasonably 
easy (what I have seen so tar, 
anyway) I was very Impressed 
wilh Koytelh; it otters a good 
gomo far the occasional ad 
venturer due to its graphics and 
logicality, while the hardened 
player will oppreciaie its soph- 
isticated lectures and enjoy- 
able plot Very narrowly misses 
Monster Hll status 



You &ee (he bar l v figure of Bat Lei -proof 
George, mao is- also being released today. 

George sags: "You know, you and me ought a 
90 straight from r>ow on. I don't aind 
savin' I've had enough o' bein' in chofccy 
T*U y*r wot. You bin good ter me inside. 
Here's (he phone number of a mate o' nine 



The LevenJones team 
gamed a good reputation with 
iheir wondertul same Hamp- 
stead, and the spoof Terromo- 
linos. L think tons of these two 
games wltl be sllghijy dis- 
appointed with Dodgy Geezers. 
The humour is not so tare real 
nor obvious The gome Is true 
satire, which means Il's less 
tunny Ihon we've grown accus- 
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Travelling back in time 
in search ol the lost 
crystal, you finally 
track It down to a 
castle in the mysterious 
Kingdom of Kull. . . 



Listing 1 



This Is the Basic loader program, 
which Qt$o contains instructions 
tor ihe gome Type this in and 
SAVE it with the command SAVE 
"Kingdom" LINE 1 

Listing 2 

The mom gome listing Once 
you ve typed it all in. you should 
SAVE H onto lope immediately 
after listing one. using the 
command: SAVE “King" LINE 1. 
Then when you wont to play the 
game you Just rewind the tape 
and load using LOAD ond ihe 
game will autorun. 
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Listing 1 




Listing 2 



0 LET v-FEEk 2**1 3-1 POKE 23*13 
f v-2l POKE 2£*09 ( 5Oi POE 23*50.0 = 
*AF£ft *i BORDER 2 i CL S i PlR I NT AT 1 
S. lOiFLAgH U0AIQMT | I lisn- 7 i PAPE 
R 3 i STOP TAPE"! LET a*- 

t'inqdGA ot Full 

n 

10 FOP *-24 TO 1 STEP -i l SEEP 

.1,10 

20 1H* It PRINT AT S t 0|6*in TD 
3 i NE1T n 

30 PRINT AT I0>7| J«fVi«y MU 
1 1 *f ■*“ 

*0 PRINT •i] M Do you Mfit in*tr 
uc Hons 7“ 

30 IF INKEY*--- THEN GQ TO 30 
60lN«EY*-"N THEN GQ TO IO0O 
70 BEEP ,3, Oi CLS i PRINT fiT 2 
. 2i"Naf|r, an neaping pruonif 
froi thp 20tn century -e* 
Pining through ti** when he 
dr opped 6 beacon, in the 
of* crystal , tending put Vital 
tnfgrAitlan to *n#«y gils^n. 
p , h* M*t caught while ri-ff'iri 
n g r * * 1 tins end hII Quest loned*H 

* g*vs the time-* one end also th 

■ pled*, * « Th* cast!* in tn 

• ^Kingdom ef ituli - * 11 

SO PRINT ttit H Prtu iny key tQ 

continue PALTBE Ol ClS 

TO WC P * 5 , 0 * CL 0 s PRINT ftl 2 
,2f "Vqu, Itqrnef * ?Sth EtnU^y 
historian h#w« been- sent bee* 
mtiffl* to destroy the crytttUvo 
u eust seek th* castle 6+ Fun 
irnhmrm th* king N*pi th* £r y*i 
ikoUtcting item end using th* 
|i to HtLp you on your jaurnsy. 
khtn you h#vt found tn» crytt 

*1 VOu *uit return to ypyr ci*r ti 
t*w using one of th* C* J #C ts* You 

Hill not h#v# long bVfOr# the 
crystal in plead** so be rssdy. 
And bSiMrvt iomv ft#** h*y* mo 

rtthin on* ult» * . rt 
100 PRINT I0| ”Do you wvih to kn 
Em trip words that the program 
takes ? H x PAUSE Oi IF 1 Nk 6 Y * * " H " 

then go tq lao 

110 BEEP .5^1 CL 5 i PRINT AT 1 
aGl-NORB L13T“ ( AT *,I0| OVER H 

"i PRINT AT 3,<i| " OPEN 

(object J CLOSE 

■Cob J»c t J ■" i AT * t 0| M TAkE lob 

J*ct* DROP lob 

(AT 9,0|»01VE <pvr*on> 

lDbj*SLt> ASK (gsrsonl 

FOR ibbj*ct>"iAT 12*01 “EX A»|N£ ( 
Ob JVCt S ■ l AT 3 4 ,0r “’SLEEP -r*f resh 
1 rOu , v#r y utsful [AT ! b . ■ e k ILL 
< person 3 -Don t gvt too 

earned iH«y" | AT i 
9,oi"HOW -strength and inventory 
“| AT 2 1 i Of “HA IT ™ 

1 30 PAUSE Oi BEEP ,3,0* CLS i P 
R]NT AT 1,7) "Som special things 
you should hnos... 

H 

1*0 PRINT AT 3,3s 41 DU IT “0* *e» c 
hpiCV Of saving 

prevent gam*" i AT e»5i"L0AD -load 

a a saved game back 

into Computer H | AT 1 1 , 3l H 1 -r 

•peats j Alt C Orfirfl # n d " 

1*3 PRINT AT 3 4 , 3 1 “So™* entrant 
•* may b* locked and heed t 

O be opened with something, 

eyi- 11 *QPEN DOOR 

WITH K£¥'* " " 

I** PRINT AT if . 1 1 "Sr aphid can 
bs turned ON / OFF " 

170 PRINT mispress any key to 
Conti nuv N i PAUSE Ol IF INKEY*- * 

“ Th€N SAVE -KINGDOM" LINE 0 
1000 CLS I PRINT AT 5 f 0j L Hhen th 
* program has Inad#d f and you are 
anown th* picture^ pratta key t 
Q b* given the e«lts and infarma 
tion. I LET v -PEE k 23*131 POKE 2 
3*11^*21 BEEP l.Oi PRINT AT 20* 
is>s Stprt tape - 
B400 LOAD "K1N6 



3 RfeH J.O* WILLIAMS S 
t*J LET s-lui Li I y -ti j LET * -U 
: LET vs fc LEADER f -. i i RAF Em * t 

INI us CLS 1 PRINT fit 1 1> , 3 us H Pl e 
isr wilt i l £ T u ■ 0 1 LET p-Ui L£ t 
»t-2ut DIN eU0 f 3lE D In d>2u*4> 
i DIH t* c IC t f 3 i Din d* 2 >*f 

20 PRINT AT l*9f 'kINODDN OF *U 
LL " i LET K«2t LET ¥«7 

30 RESTORE *030* FOR F-l TU lO 
t READ Oil LET HLXT * 

40 FOP F-l TO ”0i READ ill* L£ T 
OtlF>-Gti NE1T F 
130 RESTORE TO'^Jt FOR N- 1 TO 1»« 
s FOR H*L TO Zi READ F 
I*V l€ T e r N , M > -F 
170 NE3CT Ml NEXT N 
100 FDR N-l fD 20 1 FOR M-| TO 4 
I READ F 

ufc ■’ NtHl-r 
200 NE*T Ht NEtT N 
210 SO SUB 99R9i FRJNT AT 21, Ot 
l POKE 23*92.2531 LET gi--LOO+ - 
t LET k*Ot GQ TQ 442 
400 LET N-«i LET rt*y 
410 LET YpY+tgl^U■ i S , AND ii-1 
3*12 AND giUl- D A NO dd-13-flfl* 
(U-”N fc AND nn*l > - T2 AND gi f 11-“ 
U " AND uu-Di LET + \ gi 1 1 1 » ij E " 

and **•!> -<g*n)»“w“ AND wm-D 
440 IF N-k AND M-y THEN PRINT 
“The May is bi&Oed’ s 00 

TO go. r 

442 LE T A- I loo*Hl-f |U*yJ* CLS 

443 GO SUB 9999, GO SUlf 7000 *«* 
Ui I N fc Ol PAPER 7 $ PRINT AT 13,0 
lQ* 

443 PAUSE Ot 00 SUB TO9^.i* PR 3 NT 
H ¥nu -see - “ 

450 GO SUB 9900 
4*0 IF a->B?0 THEN QO TO 4000 
472 IF **620 OR 4*920 OQ 

TO 3000 
400 QO TO 5f>0 

500 POKE 23*92,233* PRINT i LET 
ST -ST- P 2* LET sk* 1 9-p I *3* I d U * 4 
1-1 11 IF »t<0 THEN GO TO 9300 
310 IF A >2 AND RND . B THEN PR I 
NT 41 The " | e # I R J * “ attac.hs 
LET I —R i 00 TD 1240 



320 LET *i« 



i LET M-> 



INPUT 



N - N l LINE g > 

330 IF gi — “ " OR g l ® " H A I T " THEN 
PRINT * You are waiting* “i QO TO 
000 

340 IF THEN LET ga-ht 

530 LEt H*=G4>* LET gi-gt* 1 ^ - 
555 IF q*- H LOOK * THEN 00 TO 4 

42 

33* IF q t * M ON w THEN LET u"0* 
GO TO 500 

337 IF gf -"OFF M THEN LET u-5i 

GO TO 300 

356 IF g# ■ H SLEEF ** THEN GO TO 
HOD 

3*0 IF gi < 1 ! -“N" OR fllUi- 'fl" □ 
R 0 *U 1 -”M'' OR a#C|)- ip E” AND Gil 
2 l<>“ 3 (" and OR Gitl?* 

"U“ OR GfUl- D“ AND Off2lO*R“ 
TWN SO TO 4O0 

5*2 IF g#» H PAU0E w THEN pQRDEA 
2 i PAUSE Oi BEEP .3,201 BORDER 
7* DO TO 500 

364 IF gi-'OUlT - THEN GO TO 2 
200 

365 IF g*®“LOAD m THEN 00 TQ 0 

300 

5** IF g*® kJ HDW fi THEN GO TD 17 

00 

370 FOR n*| TO 01 IF gfinl®* * 
THEN GO TO 300 

375 NEXT N* PRINT "WHAT GO 

TO 0OG 

300 LET vl-gJtl TO n-U 
39D IF LEN gr *n THEN PRINT yf 
I N^*r", GO TO 300 
6W FOR «■**! TO n*9i IF GtrMi- 
- '■ THEN GO TQ *10 
*03 NEXT Hi PRINT 'iiHAT GO 

TO 300 

*10 LET ■ I -g 1 1 n * ! TD m-n 
*13 IF LEN if 9 THEN LET ||«ft 
* "I GO TO *13 

*17 IF vi|2)-“a:“ AND si 14 Si *"G" 

THEN LET Nyil 



*20 RESTORE 90301 FDA n-2 TD 13 
I READ Nil IF v«®Wf THIN GO TD 
1000* I I00*ni 
*30 NEST n 

* 4 0 PRINT dp nqt know the v« 
rb | vi* GO TO 800 
010 LET N® I NT lRND*7>®3i IF E if 
N1-"D£AD-0ODY" THEN GO TO 300 
020 LET m-lNT tRND*r.)-]l l£T #• 
INT «RN0«3J-1 

050 LET e f N , 1 ? —e i H 1 1 > *m and »(n 
,UO0 AND t(n,2)->LlJ LET »<N W 2 
* -e <n m 2 ) * * AND e in , 2J' >0 AND e I n 
,21 < M I 

050 If *lN,n-mPk AND *(N,23-F- 
y AND **- v 0 OR EiN,l]-»*l AND E i N 
,2l-f*Y AND f >0 THEN PRINT "Th 
a , ef CN3 i leaves i LET R®0 
0*0 IF #!N fc li-n AND #«N t 2>-y AN 
D Sr '0 OR E I N , 3 I ■ K AND E ' N , 2 > - Y 
AND fv 0 THEN PRINT The "lelCN 
>, enters s LET R®N 
070 BO TQ 300 

1110 IF **©00 AND dl9,4>*1 THEN 
GO TO 2*00 

1120 PRINT "You have a #"Pvqh nig 
ht but sleep soundly 41 i LET «t*st 
+ 3 

1140 LET a-S-ll IF v< -O THEN GO 
TO 1150 

1143 PRINT "You Make late in the 
morning:*' i GO TQ 0OO 
1130 LET |® INI IRND#7}*3i JF ef I 
H-' DEAD -BODY- 1 THEN GO TO ||45 
1 1 *0 LET eft, I 1 ■ > E LET * 1 1 , 2 1 »y l 
PRINT ’You are awakened by a th 
uir.pi ng -t*d the cm art 

'*n sees you and attacks 1 u t DO 
TO I24n 

1200 FOR 3-1 TO in s I,k eU.il*:: 
AND eU,23-y THEN GCI TO 1221* 
1210 NL* 1 If LET | -ni PRINT The 
re is bbbody to Mil's GD TO 0)>O 
122- IF sf pi i t i THEN PRINT si 
s " Is not h DT-e t GO TO &0 m 
1240 LET V-lOf LEl l*3i if l»l 
PR J -2 THEN LET i-15 
126L LET n-RND*3l L t r L 

ET si -sf *ni LET s®=*T 
12*3 IF SI 3 THEN let V-V-21 fh 
INI You slash hi ft violently 
1:7h> 1* si 2*4 THE* eo ID 1 : 4 B5 
1273 PRINT "With &*e ^ipt you £ 
leave his head" 

1277 LET el i: I > -"DEAD-©ODY"j IF e 

11,31- O ^EN GO IP 2300 

1200 IF I®R THEN LET R-Oi LET I 

■ O 

3201 GO TO 800 

1285 JF *k> „■ AND si *; 3 THEN L 
ET st*st”l£ PRINT "hm stabs you'' 
1290 3 F ak< 2-3 THEN LET st-st-2 
i PRINT H Hii sword gashes your c 
hemt ” 

1295 IF st O THEN PAINT "You *r 
e killed by tn* [Ell Mi GO TO 9 

500 

1310 GO BUB 420O 

1330 LET z-z-fi LET st -si -ftl IF 
V- ■ • THEN PRINT «c slips to the 
ground, dead H i GO TO 1277 

1340 INPUT INkE¥i-*Vi GO ^0 12* 

O 

1400 IF LEN gi H*3 THEN PRINT ■' 
A* k " fitr 1 For phar" i GO T 0 B' > i 
1403 LET o**giCn*5 IQ } 

1410 IF LEN q! 9 Th£N LET 
* * GO TO 1410 

14 S3 FOR n-I TO lOi IF iMalCnl 
AND e m . 1 3 -ri AND eCh t 2l -y THEN 
GO TO 1450 

1420 NEXT ni PRINT s*i M is ncjt h 
er*" | BO TO BOO 

1430 FOP ft-1 TO IOl IF oi-dilml 
AND eln,31-rt THEN GO TO 1 45-> 

J44i NE X T Mi PRINT ‘The S*il' d 
DH net have a s d< : GD TQ BO'ij 
1 430 IF RND v 5 THEN GQ TO I*7Q 
S 4 60 PRINT The ' | S i 1 will not 
giw It to you"! GO to 0f>O 
1470 PRINT M The "nil gives vchli 
the H |olt LET e4n,3J®0 

3400 LET k-k*Il LET dlft,4.-| E QO 
TO 0O0 

I30O IF a-87q OR a-990 OR *®10O0 
THEN GO SUB 2700 
1310 FOR ft* 1 I TO 2oi IF si ;-di tn 
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) THEN MEET rut PRINT "Ydu cin't 
op*n th* *|*it ISO TO SOO 
1320 FOR n-U TO 20 1 IF d in 1 1 -n 
AND tr<n,2)-y THEN GO TO 1540 
1330 WEST nt PRINT "Thar* i sn t 

* w («*l“ h*r**i GO TO BOO 

1340 IF d tn ,4] ■ L THEN PRINT Th 

* | “ U #1 r *ady op*n H i GO 
TO BOO 

1330 PRINT "You optn th* i**i \ 
Insid* i« it IF d{n»3)-0 then 
PRINT "nothing "i 00 TO 1370 
1360 LET »-d < n , 3 ! I PRINT "th# -j 
d*C»Sl LET D*N,4*-it LET Dt*,3J- 
Ot LET d In, 31-0 

1570 IF OR *-230 OR **1000 

OR a-B70 THEN PRINT "You can n 
dh go “| 

1572 IF A-230 THEN LET NN- 1 1 PR 
INT '’North" 

J373A-1O0O OR *-070 THEN LET ** 
■U PRINT "East " 

1574 IF a-990 THEN LET m«- | i PR 
INT "W*#t H 
1300 00 TO BOO 

1600 FOR n-) 1 TO 20? IF stOdftn 
J THEN NEXT m PRINT "You c an ' t 
C L Oft# * M |S*I 00 TO BOO 
I610 FOR n-ll TO 20 t IF din # l)*H 
AND din *2 >-y THEN GO TO 162D 
1613 NEiT m PRINT M Th*r* I Sn t 

* w l*#j h*r*"i GO TO 600 

1620 IF din, 41-0 THEN PRINT "Th 

* ' ri id*«nj| ■ im *ir*#dY cloa#d H j 
GO TO 900 

1630 PRINT "You Cl Oft* th* |**l 
LET dtn,4i-0i 00 TO BOO 
170O PRINT -You *r* f#»ling '*j£" 
vPy strong" AND *t >-20 i i £ "fttron 
0 and ftt -15 AND »t<20M f“h#*)t 
hy H AND ftt^-lO AND ftt L5> t ( 

- AND ftt>-3 AND at<10Ht H v*ry hb 
* k 11 AND «t<3> 

1710 PRINT H Y0u 

1720 FOR n-1 TO LOt IF dCn,4)-l 
THEN PRINT TAB 1 1 1 “ Th# 

1730 NEXT hi GO SUB 4200? 30 TQ 
GOO 

1900 FOR N*1 TO 10? IF St-Dim) 
AND DlN,l>-S AND D t N ,, 2 1 * Y THEN 
00 ID 1820 

1910 NEXT hi PRINT * Th* i**i" I 

* hot h*r# lf i GO TO BOO 

1920 IF K-5 THEN PRINT -You can 
t carry th* -j*#i GO TO BOO 
1930 PRINT " You tafc* th* 'tats L 
ET d(n,n-Oi LET dm, 2) *0i LET d 
<h ( 4>-li LET K«K*ii GO TO BOO 
1900 FOR n»i TO 101 IF sft»di fnj 
AND dtn.41-1 THEN GO TO 1920 
1910 NEXT m PRINT "You havftr, t 
got * w t »*l 41 to dr oia H i BO TO 00 
0 

1920 PRINT -You drop th* ?*ft L 
IT din* II -xl LET dm«2l-yl LET d 
tn k 4l-0i LET k-k-I* 30 TO BOO 
2O0O IF LEN g#t-**2 THEN PRINT 
"Gi v* H i*i| 1 ' Wh*t 7 rt t GO TO BOO 
2005 LET TO I 

2010 IF lEN ol 9 Then LET I 

+ i GO TO 2010 
2- 13 FUR n- I TO 1'H IF Ol*dl^l 
AND d<n .4)*l THEN 00 TQ 2030 
2020 NEXT nt PRINT ^Yqu don't 'ha 
v* * H |d*|" to g i v# 11 ? 00 TO 90 

0 

2030 FOR jn-i TO 101 IF ftl*#4 
AND mrn.U-K AND # Em , 2> -y THEN 
00 TO 2O30 

2040 NEST ai PRINT ft*! - l* not h 
«r *- t 00 TO BO0 

2050 IF *-Ui90 AND ot<4?- 0- AND 
THEN GO TO 240O 
206O PRINT "You qiv* th* 
th* in*: PRINT ' Th* sayft 

-'‘Thank you" * * i IF * ( m , 3 I >Q OR 
FNU .23 THEN PRINT "Th* ,h Sft*? H 
do#*n t H*nt it "and giv** it 
fiack "l GO TO 800 

2O70 LET l-K-li LET *!* k 3l-ni L£ 
T dln.4i-0 

2000 IF a - 1 20 AND 0lf3)- ,l 5" AND 
still -"8" THEN 90 TO 2*50 
2090 GO TO 000 

2100 LET k-k-1* IF Sii2>-“I The 
N LET dtB,4>-0i PRINT “Th* fifth 



1ft unbva-rafcl* but you *at it"? 
LET *t-*t*4i m TO 0OO 
2110 IF at £21- 0* AND d T 
HEN LET d C 2 * 4 * -0 ? PRINT "You #* 
t quickiy-i LET *t-st*7 E (50 TO B 
00 

2I20 IF *n2i- 0 AN0 Di 7,41-1 T 
HEN let d C 7 i 4 i —0 1 PRINT "You *4 
t h**r 1 1 1 y “* LET ftt —ftt +9 1 00 TO 

000 

2130 LET k-k*U If AN 

D *f <21- "t 4 ' THEN PRINT "You c* 

nt *at "|*#i DG TO 900 
2140 PRINT "You h*v»n ' t got any 
‘U»*i 00 TP BOO 
2200 PRINT S*v* g*** Iy7nl 
PAUSE O? IF il*-EV*-«N 4 ’ THEN 30 
TO 2230 

2220 DIM F C 3 > l LET FU>-Xl LET F 
C2l-Yi LET F< 3l-Sfi SAVE ► I N GD A 
TA 4 DATA DO? SAVE "- 41 DATA EUi 
SAVE DATA F O | SAVE DAT 

A DV (Is SAVE DATA ElHi GO T 

□ 500 

2250 IF INKEYS*"" THEN GO TO 40 
50 

2260 GO TO 2250 

2300 FOR n-l TO 20? IF ftt-ditni 
AND dtn.n-* AND d(n,2>-y THEN 
RESTORE 2350+hi READ gii PRINT M 
Th* i ft “ig*? GO TO 000 

2310 NEXT hi PRINT " Th* "|»*t"ift 
n't h*r *" i 00 TO 9D0 

2351 DATA "*h*rp" 

2352 DATA dvlldlOuft' 4 

2353 DATA l *trong M 

2354 DATA ****11" 

2355 DATA "fit for a king T *hd yo 

u not 1C* a ft** II button «*t oh 

th* iidt 4 

2356 DATA "dry" 

2359 DATA 4f mm * ) 1 ¥ ^ 

2359 DATA "ft turd Y* *nd CHtfor 
tabl* to 11* in" 

2360 DATA u**f ul " 

2375 DATA "nothing *p*ci*I" 

74O0 LET UN-U PRINT "Th# king o 
f tCui X 4^ctpU your gift and i 

n rm turn gi vft* yDu ftoai* food ' 

I LEI d<7 l 4lMll LET 015,41-01 PR 
INT H H* ord*r * h|ft guards to 1 *t 
you pill LET E ( 1 4 3 1 -3 1 G 

O TO 0OO 

2450 PRINT "Th* B*ar is dvllght* 
d Hlth your gift and a* h* movii 
you not it* an op*nmg laading n 
or th " t LET nn-li 00 TO BOO 
2500 PRINT "You ftpareh th* d**d“ 
body and find * ! ?dH**i,3)> 
2510 LET cM*H ,3) ,4>-U LET *U, 
31-0? 90 TO BOO 

2600 LET k -F - 1 i PRINT "You fall 
aal**p in th* boat, Youawiak* ftdm 
#wh#r* high ub in th* tfountairift 
‘"i PAUSE Ol LET d £9,41-0! LET 
k-5i LET y— O s 00 TD 442 
2700 IF LEN g I -H*0 THEN LET p* 
-0*1*++ TQ I i GO TO 2720 
2705 IF a-070 THEN PRINT "Th* c 
urtain burn* your hand*"? LET mt 
- ft t - 3 

2710 PRINT "‘You cannat ap*n this 
*ntr ant* " i 90 TO BOO 
2720 IF LEN 01 9 THEN LET Ol-OI 
+ 4S M l 00 TO 2720 
2730 FOR fi-1 TO IO? IF cst-dtim 

then go to 2730 

2740 NEXT Hi PRINT "You can t op 
*n a door Ulth a ";ots 00 TO 

SOO 

2750 IF d(h,4i«0 THEN PRINT Yo 
u. ar* not carrying a “|0*l 80 TQ 

BOO 

2760 IF a— H70 AND pt(3S- #, P' i THEN 
RETURN 

2770 IF #*990 AND pi U ) -"’K - THEN 
RETURN 

2780 IF *-1000 AND DiC TO 3)- Btl 
N* THEN RE TURN 

2790 GO TO 27IO 

3000 PRINT 4 It i* dark in th* fD 
r*«t i INPUT INK EYJ-'-Y"' a IF t$i\0 
,41-1 THEN 00 TO 302O 
3010 print "You fttuhbl* around h 
#lpl*«Lftly and an unknown «n**iy 
eoflk#ft up and chop ft your h*ad 



off 1 ! “i GO TO 9500 

3020 PRINT “But you light ymir 1 

ar»t*rn and th# path n clttfi 

00 TO 000 

3100 PAPER 7 1 INK 01 PRINT AT 15 
, 0 i 0£ l PAUSE Ol LET Oj-r-Yog ihp 
and bang your h*ad t Strang*! 

y, ##h*n you t ydu ar* in d 

1 M*r*nt surround 1 ngft !r 1 PRINT AT 
15.0)0*1 IF a* HO THEN LET #-5 

? i_ET y»2 

3110 IF a- *70 THEN LET — 5 l LET 
y- 10 

3130 PAUSE Ol 90 TO 447 
4O0O PAU9C O? PAPER Or CLS i IF 
013,41-1 AND XY-1 THEN PRINT ^Y 
du r**b*r th* button in 41 your r 
l ng and pr**s it* Instantly you a 
r» back in your o tl*^* Nh#r* y 
ou ar r i v# to a h*ro'a Hikoa* H i 
30 TO 4030 

4D10 PRINT '‘You don ' t know ho* t 
a r*turn tn your own tint and **h 
11* you ar* thinking th# crystal 
* H plod*i i 90 TO 9500 
4030 FOR f-10 TO 30 STEP 2? SEEP 
.05^ Ft BEEP *02,0? NEXT F 

4040 PAUSE 0( CLS i PARER 5s 90 

SU8 99901 LET |-6i, GO BUB 995Ci 
PAPER |? INK 2t FOR f-7 TO 14? p 
PINT AT f f 3| H m I NEXT fi PLO 

T 24,56? DRAW 0 , 64 i DRAW 40,0c D 
RAW 0 H -64 k DRAW -40, 0 ¥ FDR f-1 T 

0 6* PLOT 39*# i l 201 DRAW 6,0,-PI 

1 NEXT # 

4041 FOR f -29 TO 60 STEP 20? RUO 
T f s 100i DRAW I0 f 0i DRAW O f IOi 0 
RAW -10,01 DRAW 0,-101 NEXT * 

4042 FOR g-120 TO 200 STEP BOi F 
OR f -0 TO IS STEP 3-t PLOT g*f,70 
1 DRAW 0,701 NEXT fi NEXT g 

4043 DRAW 10,10? DRAW - I 20 , 0 i DR 
AW lOi-IOi DRAW 100,01 PLOT 120, 
70s DRAW 18,01 PLOT 200,701 DRAW 

11,0 

4050 LET H1--20S LET n-20? PRINT 
4 1 1 11 Do you -I ah to try again 7 - 
4060 IF n— 20 THEN FOR f-n TD n 
+ 1 

4063 IF *-20 THEN FDR # -a TO n+ 

1 BTEP -1 

4070 IF INKEY1-“Y“ THEN 00 T0 1 
408O If INKEY#- -N- THEN RANDOM I 
ZE USB 0 

4090 B€EP ,2 t f! NEXT f 
4093 LIT h— m LET m--m 
4100 00 TO 4O60 

4200 LET P-i-2 AND 8T>20> + d AND 
BT<I5J-C2 AND OT<10Mi2 AND BTC 
9h RETURN 

7110 BORDER Ol PAPER 0? 00 SUB 9 
990 

7113 LET Qt-^Tlta hoi* is too dar 
k to a**. 41 ? 90 TO 31O0 
7120 90 SUB 7427 

7123 LIT D#- h Ydu an in a bar* r 
do*"? LIT SB- 1 i RETURN 
7 1 30 BORDER 2* PAPER 2? BO BUB 9 
990) PLOT 40,1301 DRAW 10,-40,2/ 
-PI I DRAW 40, 0,2/ -PI? DRAW ^3,20 
S DRAW -43, 40, -P 1/2 
7133 LIT NN— 1 t LET D#-“Y*u ar# | 
A « *#11 f urril *h#d RETURN 

7140 LIT 1-6? PAPER 3 l GO BUB 94 
901 90 BUS 99301 INK 0? FOR f-1 
TO 8? PLOT 0,I0 O*#i DRAW 70, -3i 
DRAW 60,01 DRAW 60^41 DRAW 63,-3 
1 NI X T 4 

7141 PLOT 75 , 93 i DRAW -20,^3Oi f 
LOT 70,03? DRAW 5,-101 PLOT 200, 
97 1 DRAW -10, ’20 1 DRAW 3,-10* PL 
OT 193,70* DRAW -3,-3 

7143 PAPER 7i INK Ol PRINT AT 15 
,01 “You Crosa th* #ouhtaln* to t 
h* oth#r sld#- A st**p ravin* 
**d»*llpb*ry by th* rain bars yo 
ur path." 

7146 PRINT "You atl**pt to cro« | 

ft iU.M* 

7|47 PAUSE 0 1 PAPER 2? CLS i PAO 
BE 8i PAPER 7 i CLS I PRINT AT 13 
, 0 p " You slip on a H*t rath land 
plyn*#t dewi tO th* rochs 
b*n*ath"i PEEP 1 « —40i M TO 

9300 

7190 taFER Ol INK 7 i BOEDER Ol 6 
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□ 9UB 9990k PLOT 100,1201 DRAW Z 
3,-3,Pl| PflW 30,2, PIl DRAW 23,0 
.PIi DRAM 30 t i3*PIk DRAW -20, 20, 
PIl mhu -30* -3, PI i DRAW - 20 , 4 , F 
1 

7151 DRAW '20,-3, PI I DRAW -25*0, 
PIi DRAW 12,-20*91 

7132 PLOT 127,1091 DRAW “l5,-13i 
DRAW 3*01 DRAW “l5,-13i DRAW 1 , 

Oi DRAW 14,1*1 DRAW -3,Oi DRAW 1 
3,13 

7133 LET 93- U LET NN-l i LET □#*» 
"Up IbDvk thl vj 1 1 *y a gigntic 

ItV* co^ti into viti* , p ¥q u arm 
moon dr*nchmd to th# thin" t LET 
«t-4t~ti RETURN 

7140 BORDER li PAPER 7s IN* Oi G 

0 SUB 99901 LET i-2s 00 SUB 9930 

7141 INK Oi PLOT 129,1001 DRAW 4 
4,35,. 3/ -Pis DRAW 43 * 23, * 9 /P 1 s F 
LPT 123*100} DRAW -128 # 75 p . 3*-P 1 
71*2 PLOT 129.1001 DRAW -30,-44, 

* 3*P1 1 PLOT 126,100} DRAW 15,-44 

* * 4*P t 

71*3 LET MN-lr LET 5S-1 i LET EE* 
ll LET Olx'YOu ir* on i narrow m 
inding p#ththit Itidi down to 4 
din v*il.*y"s RETURN 

7170 0 ORDER As PAPER 3s 00 SUP 9 

990 i LET l -4 i GO SUB 9930} PLOT 
127 j 54 e DRAW 0,64i DRAW -127,0i 
EDR h-7 T0 |4| PRINT AT n ( Op PAP 
ER 0 | m "i NEXT n 

7171 PRINT AT 9,3| PAPER 2|" N i 

AT 10*3i" H |AT 9 , | i i " i AT 10, 

III" 'i INK Oi PLOT 32 , BB i DRAW 

0*1 3* DRAW -l ( 0i DRAW 0,-13i PL 
DT 94,33} DRAW 0 f l3t DRAW -1,01 
DRAW 0 1 - 13 

7172 PLOT 24*96i DRAW 00,01 DRAW 
0,-1 1 DRAW “80,0 PRINT AT 14,14 

1 PAPER 4| ,f “ i AT 

13 1 16} " “■* INK 4x 

FOR *■! TO a I PLOT 128, 63+4 i DA 
AW l27 t 25.2/Pti NEXT f 

7173 PRINT AT 12,24} PAPER 4; “ 

“*AT 1 1,29|- # i AT 10 * 3 L | " 

* I INK 0 

7175 LET **<ll LET NN-l i LET Qt- 
" v chj arm outmid* 4 d«r«L ict hut 
In th# mi dd 1 t nawhwrm*'K RETU 
RN 

71 00 00 SUB 7134 

7103 INK Oi LET tt-1 i LET dd-1 1 
LET Of-" You ar# at th# top of th 

* tfftr th* elicit M«m har d but t 
hi# vlH li lovtly H i LET mt-st-ls 

RETURN 

7 L 04 BORDER 3l PAPER 3) 00 BUB 9 
9901 LET 1*41 80 SUB 9930 i 
7 \ 07 INK 4} FOR 4*1 TO 01 PLOT 0 
,04-ft DRAW 10O,- 1 0 1 3/ -P 1 1 DRAW 
73,3, 2/ -Pis DRAW 00, 3, -S/P 1 1 NEX 
T fi PRINT AT | 3 ,0| PAPER 4|" 

-|A 

T 12,01" "iAT 12*14} 

p ri 1 AT 11,11" 

* { AT 1 1,23}* * 1 AT 

10,23|- 

71 SB PRINT AT H,3| INK 0} PAPER 
4 I ** w | AT 13, 23 p 14 

7109 RETURN 
7190 00 SUB 7134 

7193 PAPER 7i PAUSE Ol FOR #-l T 
D 301 PRINT I INPUT INKEYi- H y"i 
NEXT f| PRINT 

7193 INK Oi PAPER 7s PRINT AT 13 
fcOj 1 '!* ydu hivi caw up a tram t 
hm only my back it down. You t 
t*3 Out into rnmpty mpmtt, fall a 
ftd cr*d( your ihulT'c GO TO 930 
0 

7200 GO SUB 7204 

7203 LET uu-lt LET EE- Ik LET Dt- 
*Y&u irf urtdtrntith a mA«»|vi 

trn. It ti«» bnnchfft fvfryiihff 
wind look* rtimonibi y iity to 
Eli mb'"t RETURN 

7204 BORDER 4t PAPER 4i GO SUB 9 
9901 LET 1-2 1 GO SUB 9930 1 

7207 INK Oi PLOT lO0,36l DRAW O l 
H9| PLOT 153.34s DRAW 0,1 19| PL 
OT 120,125s DRAW -40, 30, -PI /2l D 
RAW 40 , - 20 , P IV 2 1 PLOT L00*l29i O 
VER ll DRAW 0,3t PLOT 135,74s DR 
Aw O.Bi OVER 0 



720B PLOT 120*901 DRAW 30,20,Pli 
DRAW -3D, -3, -PI 
7209 RETURN 

7211 RESTORE 72L0i FOR f-1 TD 3i 
READ n,Ai PLOT n ,»i DRAW -20,40 
, 2/PI t PLOT n , m i DRAW IQ,30,2/-F 
1 1 PLOT n , mi DRAW -30 * 40* 2/P 1 1 P 
LOT h,fti DRAW 15,20, 2/-PI1 NEXT 
4 

7213 PRINT AT I5,0i H You tdvanc* 
CiTtfully «crD«f t htfltf Bh but b« 
lor# you if* htUkriiyyou at art to 

■ ink down •lowly,* .You try to t 
top yourtwlf but thtr* it not 
hi ng you c#n do"l 00 TO ^300 

7219 DATA 30,70,130,30,200*100,1 
30, 120,90,110 

7220 80 BUB 3093 

7225 LET 05-*Tht door Inc km And 
you *ind your ■■ if in • roo* 

with * t#bl *“l LET m -ii RETURN 
7230 GO SUB S04S 

7253 LET qt-^Th# p4th itoom by m 
houtt lk l LET ##-l i RETURN 
7243 00 9UB 7244s LET »-li RETU 
RN 

724* BORDER 0| PAPER Oi GO BUB 9 
9901 LET qt-*It It d*rk And you 
mutt f**l yOur M #y #round H i R 

ETURN 

7233 LET nn-li LET H-li 00 SUB 
7244 i RETURN 

7240 PLOT 129,90i DRAW -100,30,. 
44-PI i DRAW -2B,33,2/PIl PLOT 12 
3,901 DRAW 40,30, ,4mpli DRAW 00* 
33 , . 4*P I 

7241 30 SUB 7244 

7243 LET •t-li LET ww-li LET Gt- 
H Ybu arm walking along th* hot to 
mat a din vail ay I i 1 1 md with 

tr#*m H i RETURN 

7244 PLOT 126.901 DRAW -40, -34 t 2 
/Pis PLOT 126,90} DRAW 40,-34,2/ 
-PI I RETURN 

7270 BORDER 6l PAPER 4i 00 SUB 9 
990l PLOT 0,1141 DRAW 240,-39,2/ 
PIl PLOT 233,1301 DRAW -163,-55* 
3/Pls LET |-3i 30 SUB 9930 
7275 LET tt-li LET HM -li LET O*- 
“You irt ttandlng in a lon*W 
wait #1 and . Far V»rJ if #M#y to 
th* Eamt a gr#at forttt ttandt" 
i RETURN 

7230 BORDER bl PAPER 41 SO SUB 9 
990i LET 1-3* 00 SUB 9950l 
7281 INK Os PLOT Q,34i DRAW j 20 , 
0,-Pl/ 7i DRAW 1 27 , Q * -PI /3l PLDf 
bO , 93 i DRAW 195,30, -PI /4s PLOT B 
0,100s DRAW -08, 10, P 1/2 
7203 LET NN-l | LET SS-li LET pi- 
" You #r# in a d#t#rt . Th* t*nq 
ttr*tch*t on at far at you can 
Ht in all dir net l on* 41 1 RETURN 

7290 BORDER 4l PAPER 4 l 30 SUB 9 
9901 LET I -2s GO SUB 9930 

7291 PLOT 0 t 70i DRAW 120, -4, -<2/ 
Pin PLOT 90.34s DRAW 140*100,2/ 
PIi PLOT 200.1101 DRAW -130,-31. 
3/PI 

7293 LET nn-ls LET «•-!* LET Df- 
"Vou trudg* on wia-rily, th* mand 

■ till govt on and on " i return 
7300 BO SUB 7663 

730$ INI’ 0s PLOT 0,90s DRAW $00, 
10l DRAW 30,-3l DRAW 103, lOi 
7303 LET **-H LET ww-ir LET OS- 
"A graimy iftoor tirttehM Out in 
front Of you 11 a RETURN 
7310 GO BUS 7391 

7313 LET gf-^Ahwad th* tr*#t tto 
p and tn*r» it a clearing*! LET 
WW-ll LET ml- 1 i RETURN 
7320 GO BUB 7406 

7323 LET tt-ls LET nn-ll LET q*- 
p ydu mrm in a patch of R 

ETURN 

7330 BORDER 4| PAPER 4i 00 SUB 9 

9901 GO SUB 7246 

7333 LET qt-"YDu art Oh a rough 

tr«k"l LET WW-ii LET nn- I i RETU 

RN 

7343 LET *»-l i l£T ta-H GD BUB 
7246s RETURN 

7353 LET ««-l t GO SUB 724*1 RETU 
RN 

7360 BORDER Oi PAPER 7s 00 SUB 9 
990i PLOT 0,561 DRAW 40.201 PLOT 



233,36* DRAW -40,20 
73*1 FOR f-1 TO 230 STEP 40s PlO 
T f ,70+ <RND*20J l DRAW 30,0, -Pip 
NEXT +i FOR g-10 TO 20 STEP iOl 
FOR f-q TO 230- ( 30-g i STEP 40s P 
LOT f ,70+ (g*3) +^RND*20i I DRAW 30 
,0,-PIl NEXT 4 i NEXT q 
73*2 FOP 4-1 TO IOl CIRCLE 14S.J 
00*4 * CIRCLE 1 47 * 100 , 4 t NEKT f 
73*3 LET tt-1 l LET ww-ll LET Of- 
H ¥ouf path it blocktd by a pi It 
of roc fat * YOU t#*rch for a way 
through and find a tunntl 
l**ding touth" i RETURN 

7370 BORDER 4* PAPER 4t 0Q SUB 9 
990 s INK Oi CIRCLE 128.116,59 

7371 PLOT 173,1301 DRAW -23,-90, 
PI/1,5 

7372 PLOT 140,1201 DRAW -63.20.2 
/PIl PLOT 130,1351 DRAW -40,23*2 
/Pit PLOT 133.93s DRAW ^43,23*2/ 
PI 

7375 LET nn-ll LET tt-ll LET #*• 
Is LET Oa-'Ytuj Conti hut Oh down 
tht tunntl . T d the mouth th*r* it 
a thallow alcove ! l RETURN 
7XB0 BORDER 4s PAPER 4i INK Ol 0 

0 BUB 9990* PLOT BO , 34 i DRAW 0,6 

01 DRAW 100,0, -P$ i DRAW 0.-66 
73©1 IF dl3, 1 L-3 AND d<3,21p0 AN 
D d 1 3 , 4 ) -O THEN FOR 4-1 TO 4 BT 
EP 5l PLOT 1 2B , BO+f 1 DRAW 23,-20 
,Plt DRAW - 10 , 30 ,P I ! DRAW 0,-25, 
PIi DRAW 5, 13 , PI i DRAW 0,-lO,Pll 

DRAW O, 3 , P I i NEXT 4 

7383 LET at-ll PAPER 7| INK Oi P 

RINT RT 1 3 , 0 1 “ T h tr # ia not much 
to ttt apart Iran th* tolid roc 
k Hall M |* IF d 1 3, 11-3 AND dt3*2> 
-B Then PRINT * and a rope -hi 
ch it lying on th# 4loor ri 

7384 LET Qi- " i GO TO 4*3 

7390 GO 0UB 73911 GO TO 7393 

7391 PAPER 4k GO SUB 9990 i PLOT 
48,54* DRAW 0,79a DRAW 20,20,PIi 

DRAW 2O,20 r Pli PLOT 200.5*1 DftA 
w O , 79 j DRAW -20 , 20* -P 1 i DRAW -2 
0,20,-PIi PLOT 230 | l33i DRAW 20, 
20, P 1 1 PLOT 24,133. DRAW “20,2c, 
-PI 

7392 FOR H»g TO |4i PRINT AT N.3 
| PAPER 0|“ m | AT N f 26 1 11 "i H 
EXT Nt PLOT 49,361 DRAW 50,1001 
PLOT 209,3*1 DRAW -50,I00i RE T UR 
H 

7393 LET mm-Ii LET tt-ll LET O*- 
^Th# aand at opt and you *nt*r th 
tdtntt vtgttatlon, Looking ah*ad 

you can mat a clearing"! return 

7400 GO SUB 7406 

7401 PLOT 0.104i DRAW 20,-20, -PI 
l DRAW ao^lOi-PIl DRAW 2O t -20,- 
PIl 

7404 PLOT 100,361 DRAW -40,30* P 
LOT 130,54k DRAW -110,30 
7403 LET NN— 1 s LET MW* 1 i LET 0t- 
"Tht^a arm 4*h fa at ha in th* 
lung 1 *“ i RETURN 

7406 BORDER *i PAPER 4r GO BUB 9 
990i LET 1 — 6i 00 SUB 9930k INK O 
* FDR 4 -BO TO 200 STEP 40i PLOT 

4 — 1 , 1 04 i DRAW 0,30k DRAW » 10,10* 
-PIl DRAW 10, 10, “P I I DRAW 9^0,-P 
I i DRAW 10,-10,-PIk DR#W -IQ, “10 
,-PI* DRAW 0,-3O| NEXT f 

7407 FDR f-10 TO 23 STEP 5i FOR 
n-1 TO 4| PRINT At 4*n.f| PAPER 
Op" “| NEXT hi NEXT #r RETURN 
7410 PAPER *} GO SUB 9990i LET i 
— 2i GO SUB 993011 PLOT 23,143* D 
RAW 30* Oi DRAW 0,30t DRAW -30,01 

DRAW O,-30i 

74 11 INK Os PLOT 0,1 GO) DRAW 255 
,Oi DRAW 0,-21 DRAW “233.01 DRAW 
0,2 b PLOT 130,5*1 DRAW 0,731 PL 
DT 163,3*1 DRAM 0,73* FOR 4-10 T 
O 70 STEP IDs PLOT 130,56+fi DR A 
W 13, 0| NEXT f 

7412 PLOT 3,1101 DRAW 10 *0s PlQT 
23*1041 DRAW 20,5k PLOT SO.lSOi 
DRAW -|0,-3i PLOT 73,110k DRAW 
10,-21 PLOT 90,1131 ORAM *,-1t P 
LOT 1 23 * 1 08 1 DRAW l3*4i PLOT 130 
,1001 DRAW 8,4* PLOT 170,1 14 b DR 
AW 10,-4* PLOT 190,120! DRAW 16, 
-4 1 PLOT 230,1301 DRAW 1 7, -Si PL 
OT 240, 1 1 4 1 DRAW -13* -3 
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74113 LET d d “ 1 1 LET Ot* ,fc You climb 
th* iiddvr ind find a comfort 
*b Im bird in th#- h*y. YouG#n **• t 
h* tvifimq iuri through a window" 

I ftETUf m 

74 20 GO SUh 7427 

7423 LET H- I i M- 1 I LET Gf'Vou 
i ni l da th# &*rn # Thfr* i Booth 

ing in It but h*y"t RETURN 

7427 BORDER 6s PAPER 6l GO SUB 9 
WO I PLOT 40,341 DRAW 0,74* DRAW 
-40,431 PLOT 215,341 DRAW 0,74c 
DRAW 40,43V DRAW -40,-431 DRAW 

173.01 FOR F-40 TO 200 STEP 19c 
PLOT F , 1301 ORAN O * -74 i NEXT Fl 
RETURN 

?4 30 BORDER 2s PAPER 3 s 00 5U® 9 

990 

7431 PLOT 40,3*1 DRAW O,70i DRAW 
73,40r DRAW 73,-401 DRAW 0 t “70i 
PLOT 00,34* DRAW 0,*0| DRAW 40 t 

O* DRAW 0,-frOi PLOT 80,361 DRAW 
30,101 DRAW 0,30 

7432 FOR f*9 TO 24 STEP Hi PLOT 
80*#, 11*1 DRAW 0 t -t6O-<f /4M +3l 
«XT # 

7433 FOR 4*10 TO 30 STEP lOi PLO 
T 80*36**! DRAW 3**101 NEXT # 

7434 PLOT 1 30,561 OR AW 0,801 PLO 
T 140,361 DRAW O,0Ol FORT f *10 TO 

70 STEP 101 PLOT 130,36+4 i DRAW 

10.01 NEXT 4 i PLOT 145,1301 DRA 
w -30,0* DRAW O , 201 DRAW 30*0* D 
RAW 0,-20 

7433 LET WW- I i LET NN-WWi LET UU 
-WWi LET BS-WWs LET Oi-”¥pM #r« 
outaidr a birn niadf o# wood’ 1 i R 
ETURN 

7440 GO TO® 72461 GO SU® 7266 
7443 LET nn-U LET i*-NNi LET «* 
•Nni LET q4* "* 1 1 i» at ill dari* bu 
t you c*n male# out 6 #alnt p# 
th"l RETUftN 

7433 GO SUB 7246i LET aa-li LET 
mh* | p RETURN 

7463 LET r>n-|| LET n «NNl GO SU® 
7246i RETURN 

7470 BORDER Qi PAPER 0c GO SOD 9 
Wl II* 7 1 CIRCLE 128,1 16, 39 
7473 LET 0** ,a Th# tunnal ii dark# 
f noi« and yaucannot tvvn in thi 

mmllm , - " i GO TO 3100 

7480 BORDER Oi PAPER Oi GO SUB 9 
9901 CIRCLE 120,116,391 PLOT 1 20 
*116 

74B3 LET SB- 1 i LET q«-*Tha tunn# 

1 continue** .A apot of light lir 
away r*iin your h©p#i"i RETURN 

7490 BORDER 0* PAPER 0i GO SUB 9 
9901 CIRCLE 120,116,391 FOR 4-1 
T0 3i CIRCLE 123,116, ft CIRCLE I 
29,1 16,4 t NEXT 4 

7493 LET nn-U LET **«NNt LET Q ■ 
-Th* tunnal «tll) gas# on, but 
nsw tha light ii much niirif "| 
RETURN 

7300 BORDER 4j PAPER 4i GO BOB 9 
990* LET 1-61 GO SUB 99301 INK 0 
t PLOT 30,361 DRAW 2U3 ,6(>, -P W2 1 
PLOT 1,1 20* DRAW 75,-30, -PI/4 
7303 LET aa-li LET ai-" ¥nu com* 
but of tha tunnal and ar* dlltl 
ad by th* *un-| RETURN 
7310 GO SUB 7683* PLOT 0, 1001 DR 
AW 130, 10* -PI /3i DRAW IDO, 3, -PI/ 
6 v 

7313 LET qi-''Qraaa go*# on for m 
ilmm to th# north mo you die t da 
to go bACL i LET a * - 1 t RETURN 
7320 GO SUB 7406 I PLOT C , 00 i DRA 
W 30,-10i DRAW 73, 3i DRAW 123,-1 
0 

7325 LET q * » H A grtny bank laada 
Up to * fora#t"i LET nn-li 

LET fi-lt RETURN 
7330 GO SUB 72461 LET q*-It It 
a lictla liqhtar h*ff"i LET a#*i 
1 RETURN 

7343 GO SU® 72461 LET hh*li LET 
11*11 RETURN 
7535 GO TO 7343 

7360 GO SUB 75301 LET mm-1i RETU 
ftN 

7363 GO BUS 73301 LET I i R£TU 
RN 



7573 GO SU® 72301 LET ll*Or RETU 
RN 

7S&0 BORDER 4| PAPER 3i 00 9U8 9 
9901 LET I — 6 j GO SUB 99301 INK 4 
7301 PRINT AT 6,1s" 

ta iAT 6, nr "I 

AT 6, 21 1 " 14 

7382 PRINT AT 7*0|" 



7383 FOR 4*1 TO 4i PLOT 0,122-#? 
DRAW 80*0* 2/-P1 1 DRAW 7O*0 # 3/-P 
1: DRAW 103,0, I . 6/-PI i NEXT 4 
7304 00 SUB 73H8 

7383 LET nn-li LET q**' ¥ou g*t □ 
urt of th# beat and lookarqund « Yo 
ur vt vh from th# mountain 

loakfl flO*in onto t hi caitlt i 
RETURN 

7308 PRINT AT 7,161 PAPER 4, INK 
2l “ "* I AT e, 16( ■ 

"lAT 9,16s" 

I AT 10, 1 6| " 

I AT 10,201 PAPER Oi "I AT 9,2 

or 1 -i return 

7590 BORDER 4i PAPER 3i OO SUB 9 
9901 LET i-6i 00 SUB 99301 1 NIC 4 
i PLOT 0,1 70i DRAW 40, -40, 2/P 1* 
INK: li DRAW 170,01 IN t 4] DRAW 4 
0 * 40, 2/Pl i INK: | 

7391 FDR 4 -40 T0 210 STEP 10i PL 
□T 4,1 30s DRAW -3,-70,l,3/-PIl N 
EXT ft FOR 4-M TO 200 STEP 201 
PLOT 4*|30i DRAW iflNDa20* - 1 Q , - C 1 
0+£RND+101tr PLOT 4+10,37* DRAW 
<RND*20J -10,20+ <RW* 101 j PLOT f + 
3.113c DRAW 4 RND * 20 1 - 1 0 * - ( 20 * ( RN 
D* 101 Ik NEXT 4 

7395 LET a*- It LET qf*"Your way 
l# block ad by a giant wa tar fall 
RETURN 

7600 BORDER 7t PAPER 3* GO SUB 9 
9901 LET 1*61 GO SUB 99501 INK I 
i 00 SUB 7606 

7601 GO SU® 7608 

7602 PLOT 75,S9i DRAW 160,01 PLO 
T 24 r G9i DRAW -24,0 

7603 LET pa* it LE 1 qt* 1 ' Vou ara 1 
n tha mi<3*t of * quiat wood man m 
y 4 1 1 aga . Th# hqutii #ra Of * »tra 
ngp typ# mada of bamboo* t i eh x 
RETURN 

7606 PLOT 75,561 DR AH O,40i DRAW 

10, Oi DRAW -70,0* DRAW 15,301 D 
RAW 13 ,*30 i DRAW 0, - U DRAW -70, 
04 DRAW IO,0i DRAW O , - 39l PLOT 4 
0,361 DRAW 0,201 DRAW 20,0,-Pl* 
DRAW 0,-2Oi RETURN 
7*08 FOR #*100 TO 220 STEP 40i P 
LOT #, 901 DRAW 0.15i DRAW -3, Oi 
DRAW 10*101 DRAW 10,-1 Oi DRAW -1 
6*01 DRAW 13*01 DRAW 0,-13i PLOT 
#*3,90i DRAW 0,5i DRAW 4,0, -PI i 
DRAW O* -3i NEXT 4i RETURN 
7620 GO SUB 7960 

7623 WET Oi - 'Th# mod land path 1 
tidi atrai ghtah aad " i LET WN -Ox L 
ET ii* 1 i RETURN 
7610 GO SUB 740* 

7*13 LET qft*'*You *r# on th# Out# 
kirt# of a for#»t"i LET aa*li 
LET nni-Ji RETURN 
7640 GO SUS 7910* PLOT 120,1001 
DRAW 0,-44 i PLOT 42 r 90i DRAW O,- 
34n PLOT 84 , 97 r DRAW 0,-4 L| PLO 
T 213,90* DRAW 0 t -14| PLOT 171,9 
7 1 DRAW 0 - 4 J 

7643 PRINT AT 13,0|'Ydu fall dO« 
n # prlmltlv* but #4f#Ctlv# *n 
liaal trap and land on « at#k#^* 
TO TO 9300 
7630 TO TO® 7406 
7*33 GO SUB 7738* LET nn*lt LET 
■a* 1 i RETURN 
7660 GO BUS 7406 

76*3 LET q#*"Th» tr#a» ar* bag in 
mng to thin Out and you Can aaa 
a path ah«ad " r LET ib-1i LET mm 
*U RETURN 

7673 GO SUB 7 930+ Ml LET q*-"Th# 

#or##t tndt and you claarly itt 



a path to tha aouth"* RETURN 
7600 80 SUB 7688 

7681 PLOT 0,3*1 DRAW 255,30* DRA 
W -70,-301 

7683 LET 0#- H Tha path bands righ 
t"i LET aa-li LET »i-h RETURN 
76B0 BORDER 4i PAPER 4* GO SU® 9 
990i LET J-6 r TO SU® 99501 INK 0 
i RETURN 

7*90 GO SU® 7009 

7*93 LET SS*ll LET EE*SS* LET WW 
■S8 i LET NN-SSt LET qt*'Tha rlva 
r U aha 1 1 gM#r and offar* t 

ha chant# t* cron tu a path on 
tha othar aida H i RETURN 
7700 BORDER 4i PAPER 4i 80 SU® 9 
9901 LET I *6 r 80 SUB 99301 {MC 0 
* PLOT 0,1 10i DRAW 73 *0* -2 /P I /2l 
DRAW 8O,10,2>-PJ* DRAW 93, -3*3/ 
-PI 

770 L IMC 3l FOR 4-1 TO 13* PLOT 

0,70 + 4* DRAW 100,5,2/Plt DRAW 13 

0*-lO, 2/ -PI I NEXT 4 

7703 LET «**li LET m-li LET nn* 

li LET *«■ Th# rlv#r grow* bigg* 

r and blggar a« you walk to 

ward# it" i RETURN 

7713 GO BUB 7930+Ui LET 09 -"You 

ara In a foraat cl#*rlng w » LET n 

n-0* RETURN 

7720 GO SUB 7406! GO 9UB 7601 
7723 LET q#«"Tha Moqdland path t 
urn# right" I LET a«*1 i LET nn*li 
LET wit LET ##*0 i RETURN 
7730 TO SUB 7406i TO SUB 7701 
7733 LET q#* “Tha woodland path t 
urn# 1 aft * l LET aa- 1 1 LET *a-li 

return 

7743 QO TO 7630+U 
7730 00 TO® 740* 

7733 LET MW-H LET ##*lt 00 SU® 
7738f RETURN 

7738 LET q *-"Thl# d*#p in tha fo 
raat thar* ara no ipatfim, only 
trial” i RETURN 
7760 W 0US 7910 

7763 LET SS-Ot LET WW*ll LET qf- 
"In a claaring you find a chaat 
lying on tha floor"! LET nn-li 
LET aa-li RETURN 
7773 GO TO 76B0+O 

7780 PAPER 4 1 GO 8U® 9990 

7781 PLOT 233,5*1 DRAW -233,50! 
DRAW ICK>,-30 

7783 LET qf- "Tha path band* l##t 
“I LET nn-li LET «*U RETURN 

7790 BORDER I I PAPER It GO SUB 9 
990* LET i -61 GO 9U8 99301 

7791 11* 3t PLOT 30,3*1 WAW 78 . 
50* 2/PI i PLOT 80,3*1 DRAW 40, 30, 
2/Pli PLOT 110,36i DRAW IB, 30, 2/ 
PI l PLOT 146,3*1 DRAW -18,30,-24 
PI* PLOT 176,361 DRAW -4G, 30,-2/ 
PI l PLOT 206,36c DRAW -7B,50,-2/ 
PI 

7793 INK Ox PAPER 7i PRINT AT 13 
,0 |"¥du attampt tb w#4l tha r|v* 

r,.xbut hajf-w*y thrpugh thp cur 
rant gal* 1 6b atrpng and you * 
iwapt apiav to y our md/t GO 
TO 9300 

7HOO GO SUB 7609 

700 1 INK Oi IF d <9, | 1-7 AND 919, 
21 * 10 AND d 19,41-0 THEN PLOT 73 
,90l DRAW lO0*-lO*PI/2l WRW -10 
0*101 DRAW 90, 2e DRAW 1 0 , - 1 2 i FP 
R f-1 TO 3i PLOT 73* tf *101,90-# I 
DRAW 3,- t 10+ If *2^*21 l NEXT fi P 
LOT 73,89i DRAW 100,-10 , P I /2l F0 
R #-9 TO 6 STEP -li PLOT 73+Sf*l 
01,90-f* DRAW 5 * - I SO- I f #3 > It NEX 
T # 

7802 IF d (9 , 1 i * I 3 AND d(9.2l-9 A 
ND d C9, 4 S — 0 THEN FOR f-l T0 100 

STEP 101 PLOT 73*#, 90- H/ 101 1 0 
RAW (90-# 1* if/101 f 0i «XT ft PLO 
T 174,821 PLOT 140, 9|i DRAW 23*0 
l DRAW 2,-4 1 DRAW 1,0 

7803 LET EE* 1 1 LET WW*li LET qf- 
"¥ob ara by tha #ida o# a ###t 

r i v*r , To tha ##lt thara 1# a 
great C##H«"1 RETURN 
7B09 LET 1-6i PAPER 3x □□ SU® 99 
90i GO SUB 99301 iNfc li FOR #*l 
TO Ss PLOT O,100*+i DRAW 70, 3s 
DRAW 60*01 DRAM 60,101 DRAW 65,- 



64 



ZX Computing Monthly * February 1967 




; 3i *IT f I RETURN 
7010 00 SUB 720* 

7Sl5 LET 0*=^ naiftvt t r## it«n 
da blfor* you" t LET **- 1 1 RETURN 

■*023 GO SUB 7720+ui LET ##*ii LE 
I hh-Oi RETURN 

7B33 BO SUB 7730+ul LET M-Of RE 
TURN 

7B43 GO BuB 7630*u| LET mm-1 1 RE 
TURN 

7B30 00 SUB 74061 GO SUB 7606 
7 033 LET qSit^VDu mrm in a cl#*n 
ng wit* # hauki 11 ! LET mw»Ii L 
ET »*-l* RETURN 
7B60 GO SUB 7391 

7063 LET q**“You kt# n cltirinq 
through th* trvtii LET «»*li L 
ET a- I I RETURN 

7073 00 SUB 7960HJU LET Q*-Dl+" 
into 4 curtain which u blocking 
th# M«y wmmt'i LET 4**0* RETURN 

7060 RARER 4l INK Oa GO SUB 9*90 
7663 LET dd-li LET qi-"Qc'**n |»* 
vll lur round you and you c*n a 
n|y go down 'I RETURN 

7690 BORDER Oi PAPER Ql GO SUS 9 
990 1 RESTORE 70*0 

7691 PLOT 4D,tl0i DRAW 0,-401 OR 
Am 2,-21 ORAN 2,2l DRAW 0,39 k PR 
AH 60,-10* DRAW 0,-40 1 DRAW 2,-2 
1 DRAW 2,21 DRAW 0,40* DRAW 60,1 
Ol DRAW 0,-401 DRAW 2,-2* DRAW 2 
+2l DRAW 0,40i DRAW ~65,13l DRAW 

-60, -IS 

7692 FUR #-40 TO 10O STEP Si PLO 
T MJQ-UI-40i/3U DRAW 0*-5i N 
EXT # 1 FOR #*U0 TO 1*3 STEP 3* 
PLOT f ,97+f <f-103>/3>* DRAW 0>-3 
1 NEXT 4 

7693 FOR g-l TO 10* FOR +•! TO 7 

1 INK 1 1 PLOT 1 03 1 1 03 1 DRAW ID, t 
3i DRAW - 1 0 , 1 3 1 DRAW DR 

AW 10,-13* DRAW 0,30 1 PLOT US, I 
20i DRAW -20,01 NEXT ft NEXT g 
7094 FOR f-t TO 7l READ ft.ifii BEE 
P n t *l NEXT f 

7093 PRINT AT lS,0|-Vou h*v* r*a 

Ch*d your il* t ,|ut you ann 

t *a^t y#t * Y*u #*t ttw cryitkl 
to #« p L od * * Ydu Must non raturn t 

b your o**n GO TQ 4000 

7699 DATA ,2 t Bt,2,S,*2*3, H 2 t lO t . 
2,101.2.10,1 1 20 
7900 00 SUB 7206 

7903 LET uu ■ 1 1 LET tw I a LET q*- 
*You art und*r a giant trw*i RE 
TURN 

7923 90 SUB 7720+u* LET NN*0i RE 
TURN 

7930 90 SU8 7406* PLOT 0,B0i ORA 
w 233 ,0, -PI /3 

7933 Lit qt*“[n th* # Or vat clear 
Ing you find th# mkalatpn of * m 
• rri&r'i LIT fin* It LET #*-ll LET 
• *-l« RETURN 

7940 SO SUB 7643a RETURN 

7935 GO SUB 7760+ut LET **- 1 t R£ 

TURN 

7960 00 SUB 76SB* PLOT 0,36l DBA 
W l20,6Oi DRAW 127,-60 
7963 LET qt-'Th# path 1 bad* *tr* 
iflht on “ 1 LET «t*i* lET nn-li LE 
T hmMe RETURN 

7970 GO SUB 7600 1 PLOT LOO, 77 1 D 
RAW -10O,4Oi DRAW 60,-SOr 
7973 LET qf»"A #*rk in th* path 
Ibtdt north"! LET EE»U LET WW-1 
I LET NN-Ji LET SS-Ol RETURN 
7905 LET q**“You are in th* King 
» orchard 1 LET *•- ; c RETURN 
7990 PAPER O t GO SUB 999 Qt PLOT 
70 ,36* DRAW -30, 70, PI /4 t DRAW -3 
0,-70 t Pl/4i CIRCLE 60,00*2 
7993 LET SS-li 00 SUB 7997* LET 
ql»qs + - HHt h *r a “ 1 RETURN 
7997 LET q«-'Th#rv i* nothing bu 
t a IpcFad door on th* "1 RETU 
RN 

6000 PAPER O* GO BUB 9990* PLOT 
240,36a DRAW -30,70,PI/4i DRAW - 
30,-70 *pi/4i circle 230 . 00*2 
6003 LET NN*l! GO SUB 7997 s LET 
ej*-qf + - >ut h*r*"* RETURN 
6023 GO TO 7310+u 



6030 GO SUB 7666? PLOT 0,1 00* DR 

AW 230 1 -20 , -PI 74 i PLOT 253,130 s 

DRAW ~t30,M3,Pl/3 

0033 90 SUB 0036 i RETURN 

6040 GO SUB 76GSi PLOT 0,1 OOt DR 

AW 1 26 T 30 , “P t / 3 a DRAW 127,10,-PI 

74 i GO BUB 73B8 

6043 GO SUB 6030 i RETURN * 

BO SO GO SUB 7 606] PLOT 0,601 ORA 

W 235, -24, -P 1/3 

BO 55 GO SUB 00361 RETURN 

BQ3B LET a#-li LET nn«ti LET mm* 

it LET q*-*To th# touth th# gr*« 

*y bank* * 1 1 1 S go on and on** 

RETURN 

6060 GD SUB 6066 

B063 LET a*-Oi GO SUB BOSBi RETU 
RN 

6066 GO SUB 7600* PLOT 40.361 DR 
AW O f M* DRAW 150,01 DRftW -73,40 
i DRAW -73,-40* PLOT 1*0, 56 b DRA 
w O i 50 

B069 PLOT 60,36? DRAW 0,301 DRAW 
2Oi0l DRAW 0,-301 RETURN 
6075 GO SUB 7660*ul LET #«-Oi LE 
T wW- 1 | TURN 

BOBO BORDER 2i tl* 2i PAPER 4i G 
Q SUB 9990* 

909 1 PLOT 35,361 DRAW 0,100a DRA 
W -S,0| DRAW 35,0! DRAW -3,0 l DR 
AW O , - 30 I FOR f-60 TO 190 STEP 2 
Ol PLOT 4 s 1 26 i DRAW lp,Oi DRAW O 
,IOi DRAW 10,0i DRAW 0,-10* NEXT 

4 

9<>62 DRAW 1 1 1 , 0 1 DRAW u, 30 a DRAW 
-3 ,Oi DRAW 33 # 0t DRAW -3.01 DRAW 
0,-1001 PLOT 30 1 136 P DRAW Oi4i 
FOR ^ *30 TQ 60 STEP lOt PLOT *,1 
601 DRAW 0 t 3l DRAW 3,0i DRAW O t - 
3 1 DR^I 3 . Ol NEXT # 3 OVER 1 1 PLO 
T 70,l6Oi MAN -3*0t OVER 0* PLO 
T 63 i 1601 DRAW 0,-4 
9003 PLOT 205* 156* DRAW 0,4 t FOR 
1-203 TO 233 STEP 101 PLOT 1,16 
0* DRAW O , 3i DRAW 3,0i DRAW 0,-3 
i DRAW 3,Di NEXT fi OVER I* PLOT 
243,1601 DRAW -3,0t OVER 0* PLO 
T 240,160* DRAW 0,-4 
6094 FOR f"73 TO 203 STEP 20i PL 
OT 4 w |09 I DRAW 0,10; DRAW 3,0, -P 
l! DRAW 0 t -lO* DRAW -3,0* NEXT 4 
l PLOT U O « 56l DRAW 0,23l DRAW 3 
6,0, -P 1 1 DRAW 0,-23* FOR f*U3 T 

0 126 STEP 3i PLOT 4 ,36i DRAW 0, 

1 tf/ioi - 53 i next #i OVER 1* P 
LOT 123,991 PLOT 123 , 1 00 1 PLOT 1 
25 4 101 i OVER 01 GO TQ 6066 

9063 LET nn*l * LET LET **» 

la LET ql*"YOu art standing out* 
id* th* King * paUct"! RET UR 
H 

BO06 FOR f-130 TD 140 STEP 3i PL 
OT 270-# ( 36* DRAW O , t 14/1 0 J *6 3 “6 

6* next f* over ii plgt im,iooi 
PLOT 130,1 Oil PLOT 130,102* 0V£ 
R O 

6099 GO TO 6063 
909O 90 BUB 6096 

B091 IN# Ot FOR #^39 TO 149 STEP 
101 FOR g-| Tp 3l PLOT |*g,93? 
DRAW 3,-3i DRAW 3,3* NEXT gt NEK 
T f 

9092 FPfi f *42 TO 162 STEP 29 1 PL 
OT #,103* DRAW -2,01 DRAW 0,2* D 
RAW 2401 DRAW 0,3* DRAW -3,3l DP 
AW 12,01 DRAW -3,-31 DRAW 0,-5* 
DRAW 2,0* DRAW 0,-2* DRAW -4,0 b 
NEXT # 

0O93 PLOT 200,90k DRAW 0,-23i DR 
AW -1,0a DRAW 0,23i DRAW -23,101 
DRAW 0,-23! DRAW -I ,0i DRAW 0,2 
3* DRAW 23,101 DRAW 0,30* DRAW 2 
3 » - 10, -PI i DRAW 0,-33i DRAW -1,0 
a DRAW O, 23a DRAW -25, lOi DRAW 2 
3,-10i DRAW -23,-10 
6093 LET NN-it LET q«- M Ypu ar# i 
n*ld* th* King a palac*in th# ba 
nquvtlng hail>S**t*d on# t#U ch 
#1 r th#r* i* * grand old ban"* 
RETURN 

6099 BORDER 3l PAPER 2l SO SUB 9 
9901 INK Oi PRINT AT 9,31^ 

"i FOR f 

*50 TO 145 STEP 90i FOR g*l TO S 
I PLOT # +g + i OOi DRAW 0,-40* NEXT 
g l NEXT f» FOR #-* TO ll PLOT # 



+139,961 DRAW 0.7, NEXT #i RETUR 
N 

6100 PAPER Of OO SUB 9990 
S103 LET hh-Ii LET q*- H Th* ri»p 
t* d#rk but vpu c#n *p* 1L # & 
bd y ™ l RETURN 

6500 LET U-Oi LOAD w " DATA D(h 
LORD ’ >b DATA CO i LORD * w DATA f 
(1* LOAD 41 1,1 DATA D* O i LOAD " H 0 
ATA El O i LET X-Fllli LET Y-F(2i 
i LET BT-F<3H GO TO 442 
SB 70 GO SUB 76001 PLOT 0,56i DRA 
W 126,601 DRAW 127,-60 
SB 73 LET q*- M Tn* path i«ad* itr« 
ight LET nn*l* LET *a-li 

LET mm* it RETURN 
B930 GO DUB 7760+u 
9300 PAUSE Ol INK Oi PAPER 7i CL 
S t BEEP 1,-10! BE£P < 5,01 BEEP 
. 23 . - 1 3 1 BEEP I* “23* PRINT "Youf 
advfntura #ndi h#r#"i GO TO 403 

0 

9600 DATA 10,9,7,1,2,0.4*9,0,3,3 
,0,7,1 ,0,5,6,01 I , 10,0, 10,6,0,3,9 

, 0 , 10 , 10 i 4 

9610 DATA 1 ,7,1 ,0,4,2, l,0, 3,6,0, 
O ■ 10,10,1,0, 1,3, 1,0,9, 3,0,0, 10 ■ G 

1 1,0 ,3,0, 0,0,7 k lO|0,0,3iil04l 404 1 
,343,0,?,6 l |O,O,4 v 2|240«2,2,0|O a 6 
.7,0,0,9,9,0,0.9,10,0,0.3.10,10, 
O, 1,7,1 ,0,2,3, 0.0 

9630 DATA "K TNG , -BEAR , "GOBL I N " 
, "GOBLIN" , WOOD-ELF " , " DWARF - , El 
F , H EAGLE " , -TROLL » , GUARD I AN 4 
994Q DATA ^SmOR'D 14 , "FOOD d ‘ , "ROPE " , 
"KE * N „ N R I NQ , * BONE ‘ 4 ' F OOD " t " F I S h 
41 , " BOA T*% “LANT ERN " „ " CUPBOARD - , " C 
HE9T- , H CHEST - , "CHEST- , CURTAIN" , 
"DOOR" t "DOOR " » " DOOR , 41 DOOR “ , W D00 
R w 

9950 DATA "K ILL“ , " “ , *■ ASK 1 , "OPEN* 

* “ CLOSE P p N , ’"TAKE " , ' DROP" , "G l « 

* "EAT-, ,"£K AMINE 

9890 LET El* ("EAST , N AND H-U + l 
"WEST , * AND mn-1 ) * ("NORTH, " AND 

hn*l l+i “SOUTH, ■ AND **- 1 i + t H UP , “ 
AND yu*l J + r DOWN. w AND dd*l > I p 
HINT ’-kKiti-^ifli RETURN 
9900 LET R-Oi FOP n-l TO lOi IF 
■ln,ll#H AND #in,21*y THEN 1 NPu 
T INKEY** H y- |! PRINT TAi 9| u th« “ 
1*4 (111* IF Et INK ^DEAD-BODY- TH 
EN LET R*N 
9910 NEIT n 

9920 FDR #v-l TD lOi IF d U#, *) «X 
AND DcM.2)-Y AND 0 (H , 4 ^ *0 AND D< 
H,3>^0 THEN INPUT lf#EYt« ,4 y M i P 
PINT TAB 9i “th* "*D*mi 
9923 NEXT n 

9930 FM #- 11 TO 20* IF din, D-X 
AND Dcn,2>-Y THEN INPUT INKEY* 
*"V"i PRINT TAB 9i i 4 th# “|DKMJ 
9933 NEXT Hi INPUT ]#EY|-*f-j P 
PINT TAB 9|"nethlng *p*t:l*l* 

9940 RETURN 

9930 IN# it CIRCLE 40,16O,10 
9933 FDR n-l TO Bi PLOT 3i.l33+fi 
t DRAW 16,01 NEXT h 
9960 FOR n-l TO 3i PLOT 3l+n+l t l 
63+ni DRAW lB-(n#2»,0j NEXT n 
9963 FOR h-1 TO 5i PLOT 31+n*l f l 
3* - n i DRAW lB“1n*2l,Ot NEXT n 
9970 PLOT 34,133a PLOT 36,1691 & 
RAW 3 O 

9973 PLOT 34,1671 PLOT 33,1*3* D 
RAW 3,3 

9960 PLOT 33,16*1 PLOT 32,1*4 
99SS RETURN 

9990 FOR rt*0 TO 14i INK 9i PRINT 
AT n v 0|* 

“I NEXT n i RETURN 
9999 LET nn*B2N PIi LET *b-NN* L 
ET ##*NNi LET dd-NNi LET mm-NNi 
LET um*NNk RETURN 

KINGDOM 
OF DULL 
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Hygj * 1, Slack tnfry diagram. 



This article is at! about pull- 
down menus Specifically, about 
how you can use them in BASIC 
(with the aid of a morsel of 
machine code of course). Before 
1 start, let's begin with some 
definitions. 

A menu Is something you 
normally gel In restaurants, 
which lists the different choices 
of food available to you 
Computers, however, can't eol 
anything except chips, for this 
reason computer menus are 
allowed to list not only food, bul 
in fact anything that it's possible 
to list at all. When a menu 
appears on the screen, what 
you see is a list of choices 
Usually this fist is headed with a 
title The computer will then wait 
until you're ready 10 order. You 
make your selection and then, 
once the computer has carried 
out whatever tasks it’s been told 
to, the menu will disappear trom 
the screen Whatever was 
underneath the menu will 
reappear and the screen will be 
as it was before the menu 
appeared 



Nests 



Sometimes you see menus 
happening in nests. When this 
happens lots of birds siart 
Chirping for worms and things. 
On the screen yog may witness 
one menu or Information panel 
appearing on fop of a previous 
menu. Furfhermore. you may 
then get even more menus 
layering themselves on top of 



Toni Baker shows how 
to give your programs 
that *state of the art’ 
look, with this routine 
tor creating pull-down 
menus. 



these When all tasks are 
complete you will see ihe menus 
disappearing, precisely In 
reverse order - each time 
leaving the screen exaclly as it 
was before the particular menu 
appeared When the final (ie 
first) menu disappears the 
screen is as if was to begin with 
This suggests some son of 
STACK, because the first menu in 
becomes the last menu out. We 
are familiar with at least three 
stacks already — the machine 
stack, the calculator stack, and 
the GOSUB stack. If we wish lo 
creole yet another kind of stack 



still, we must first of all decide 
where to put It. 

What I propose to do in this 
article Is to provide a 
comprehensive machine code 
program with access points to 
make most of its functions 
available to BASIC It this is done 
then It means that nested menus 
and information panels may be 
created and recalled using only 
simple BASIC statements. 

Essentially, the menu idea is o 
very simple one. PUSHlng a 
menu consists of (1) storing the 
contents of the screen portion 
which lies underneath the 
proposed menu position; (2) 
printing a list, with a title and o 
pretty border, at the designated 
position; and (3) providing some 
means of allowing the user to 
choose one of the options 

Alternatively we may wish to 
use Step (1) only or steps (1) and 
(2) only lo allow for a variety of 
types of information panel, as 
well as Just the standard kind of 
menu 

The reverse process, that of 
POPping a menu, has only one 
step; the contents of the screen 
underneath the menu must be 
restored This will cause the 
menu Of information panel to 
disappear trom the screen 



Obscure RAM 



For this program, I have decided 
to use a little-known and 
seldom-used region ol RAM In 
which to store the stack ol panel 
information It is possible to store 



Prim 

I position 



Print 

coordinate! 



Panel Size of Content! of urtcn Length of 

position panel underneath panel panel info 



inver&e over flag! 
Attribute maik 



Attribute iize 



Length of 
panel Into 
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Figure 2. H+w command t tat manipulating rrutmiL 



mformoiion BETWEEN the BASIC 
program and the variables area 
This region has the following 
advantages; [1) it is Impossible 
tor the stock to grow loo big — 
error 4, Out ot memory will 
occur If too much memory Is 
asked tor; (2) II will not overwrite 
any machine code (or in fact 
anything); and (3J the 
information will not be erased 
by l he ROM between BASIC 
statements (os the workspace 
would be}. 

My new stack grows upwards 
Figure one shows a single stack 
entry dlagramatically. Note that 
each stack entry may be of 
variable length As you con see 
from the diagram the prinl 
position ond attribute colours 
are also stacked, so that when 
ihe menu disappears printing 
may continue as normal. 

The first two bytes Of 
information store the address on 
the screen of the current print 
position Note that this address is 
stored HIGH BYTE FIRST This is 
unusual in Spectrum machine 
coda but is done for a good 
reason. Remember that to the 
tell (In the diagram} of the panel 
information is the BASIC program 
itself The RUN and LIST 
commands must know where to 
stop — it would not do it the 
panel information somehow got 
confused with program. The firsi 
byte beyond the BASIC program 
musl be in the range 40 to FF. so 
os to distinguish 11 from a 
program line. Putting the high 
byte first ensures this 

Notice also that the very lost 
byte of panel information has bit 
7 set. This loo Is lor a reason. The 
machine code program must be 
able fo tell whether or nor the 
panel slock ts empty If, directly 
below the variables area, it finds 

0 byte with bit 7 set. then the 
slack is non-empty Note that if 
the stack WERE in tod empty 
then the byte directly below the 
variables area would be OD 
(enter) which of course has bit 
seven reset, Once the principle 

01 the panel Information stack is 
understood, the resl of the 
algorithm is boringly straight' 
forward. There's a lot ot it. but this 
Is because there Is lots ol work to 
do - not because of any 
untoward complexity. 



Back to BASIC 

Let's look at the BASIC now. How 
does It operate? Figure two lists 
the five new statements which 
ore allowed. Note thal the 
middle three have rather 
complicated syntaxes, To begin 
with each of the three 
statements is in two parts, 
separated by a colon. The 
second part always begins 
"PRINT ' - but this is not a PRINT 
statement — it Just looks tike one. 
You may follow the word PRINT 
by an optional number ot 
controls, which may specify the 
colour of the menu (eg PAPER 6); 
or the posilion ot Ihe menu [eg 
ATB.B;). In the case ot USR PANEL 
you then hove to specify the size 
of the panel — first the height, 
then the width, separated by a 
comma In the remaining two 
coses [USR M PANEL and USR 
MENU) you hove 10 supply a list 
of strings. The first one is the title, 
and the rest are the choices 
available on the menu. 

You don't have to specify the 
menu size once the strings are 
listed The machine code will 
work thal out for itself (le height 
= number of strings +■ T; width 
= maximum length of string + 

2), Although the syntax looks 
complicated at first glance, in 
fact it's remarkably easy once 
you're used to 11 

Figure Three is an example 
BASIC program, ft doesn’t do 
very much, aparl from show off 



the menus. Each feature is 
demonstrated at least once Try 
if — its very interesting 

You can use the BASIC 
statements in your own 
programs. As a guide — you can 
CREATE a menu with the LET X = 
USR MENU: statement, followed 
by “PRINT" and o Ifsi of strings. 
You dont have to use X ot 
course — ony variable will do 
From then on, in the BASIC 
program, this menu will be on 
the screen, and X will be 
assigned with 1 if the first item 
on Ihe list was chosen. 2 it the 
second item on the list was 
chosen, and so on To remove 
this menu from the screen you 
should use RANDOMIZE USR 
MENUOfF. Alternatively, il may 
be the case that X has been 
assigned with zero — It this is so 
11 means lhal the menu has 
been abandoned, and has 
already been removed from ihe 
screen 

From a user's point ol view, 
when you are confronted with a 
menu you must manipulate the 
bar cursor to the appropriate 
choice using the UP and DOWN 
cursor keys, and then press ENTER 
when the cursor is in the right 
place Alternatively, to abandon 
the menu altogether, just press 
DELETE 

Well, that's all from me for this 
article All this talk about menus 
has made me hungry. Excuse 
me while I make myself a 
microfych supper. 
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CROSSFIRE 

Details of the newly founded National Computer 
Club in this month’s mailbag. 



Nationwide Club 

B Perhaps ZX readers would be 
Interested to know about the 
recent formation ot The 
Notional Computer Club. Many 
magazines have moved towards game 
pioytng and away from teal comput- 
ing Unfortunately, localised computer 
clubs have, all too often, done the same 
thing. Consequently, computed hobby- 
ists hove tended to drift away and their 
expertise has gone with them This has 
left large numbers of enthusiasts without 
the personal contact with other enthusi- 
asts that progression and development 
ot ideas needs 

The National Computer Club (NCC) 
is seeking to till the gap by providing 
all the benefits of a local computing 
club bui on a nationwide scale giving 
members the benefit ot personal con- 
tact with a large pool ot knowledge 
expertise and experience. 

Our aim is to produce an 
environment, within the dub, where 
members can contact one another to 
lind solutions la problems, answers to 
queries or to form computing relation- 



Calculating 



Tom Bakeri machine code 
calculator senes has been 
veiy enlightening, even 
though the references given to loca- 
tions in the BOM do not apply tomyT/S 
2068 

I am writing because there is o slight 
error in the port 4 of the series Every- 
thing that has been said about the 
machine code calculator, or other 
BOM routines ^ accurate tor the 206& 
as welt — otter adjusting kx the different 
locations of the routines However, the 
author on page 64 (October) suggests 
that if is not possible to define the 
factorial function with a BASIC DBF FN 
statement Well, the Spectrum or the 
2068 is a machine at many surprises so 
perhaps we should not be too shocked 
to discover that indeed we can use DEF 
FN to define the factorial function using 
only BASIC 

The technique used for this is called 
a recursive function definition. 

The following statement will define a 
function whose value — If the argument 
it a positive integer — is the factorial ot 
x. 

10 Off FM FiNj-N'VALirFH F(N-1}-4" 
AND N > 1)+"+r '7 OB N 1 

Similarly. It is also possible to define 
the function FS that he mentions in only 
SASIC or a function which does what 
INSTR does on other computers These 
would look as follows: 

20 DBF FN F$fX$,X)=(X$ AND 
X>=.5)+VALS ({"FN F$(X$,X-ir AND 
X >=1.5}+"+" 

30 DBF m XS,A t ,§$)=$ 7 AS(S lOS+LBN 
t$-1}=t$J+VAL {{"FN l(S+1,A$,8$}’’ 
AND S+LBN B$ -t =UN A$(S TO S+ltN 
8t-i}< >iik ••on 



ships with other, like-minded . members 

The dub caters tor oil levels ot 
expertise tram beginners to experts and 
kx all machines — sen home built. This 
Is important because we view comput- 
ing as Computing ' and not Spectrum- 
ingl Commodore 64mg ot even "Boob- 
ing: No disrespect intended since most 
ot us limit our computing to jus! one 
machine but interests, within the overall 
term computing', range from Basic 
programming right through to machine 
building and o great deal of informa- 
tion and programming (with modifica- 
tions) is applicable to all machines eg 
address decoding, machine code How 
charts, ere 

The NCC is a computing' club and 
therefore COters for oil computing 
interests Ot course a Spectrum user, 
thinking ot buying a particular pro- 
gram, might want to hear the views of 
others who already have the program. 
In the NCC he can ask them. 1 should 
add that the excellent hobby ot games 
writing is a part of the NCC but games 
ploying, on its own. is not However. 



For FS and F t suggest you see part 
4 of the machine code calculator 
article. The function FN i(SAS.B$) has as 
Its value the location ot the tint 
occurence of BS in A$ after the Sth 
character. For example, FN 1(3, ZX 
Computing" "put") Is 7, since the string 
", put ' can he found storting w>ih the 7th 
c ha racier in "ZX Computing" it I hod set 
the number at 8 instead of 3. the answer 
would have Seen O since "put" does 
not occur storting with or after the 
eighth character 

This is not to say that defining such 
functions In BASIC Is the way logo — the 
/unchon definitions obove ore pretty 
slow if some of the numbers or strings 
are targe This is because finding the 
factorial ot 10 using the above function 
tor if aefuaffy has to evaluate the func- 
tion 10 times Also one mud be careful 
with recursive functions to make sure 
that the function will reach an end] 
eventually Finally, because of the way 
the Spectrum and 2068 handle recur- 
sive functions the function calf mud be 
the last thing evaluated 

keep up the good work with your 
tine magazine 

Steven V Gunhouse. HI fmsor, Ontario, 
Canada. 



Pen Pals 

I own a Spectrum+ with 
Microdrive and I wish to 
contact other Spectrum 
owners to exchange Information and 
programs, 

Natner Nail, Coiro Q, 8-33-307. 
Baghdad. Iraq. 



plovers who wish to move into comput- 
ing are very welcome 

The wav that members make con- 
tact with others whether tor help Of for 
computing relationships is through our 
monthly bulletin which is kx the tree use 
ot members Included in it ate: sales 
warns queries {could be difficulties or 
general interest), general protects items 
of intered such as utility routines 
techniques etc and whatever else the 
members would like to say. Fot instance 
somebody might need the pin-out Of a 
particular logic chip He could ask tor 
it m the bulletin and other members 
who lust happen /a have that informa- 
tion would send It directly to him. He 
might also have stated what he Is 
doing etc and asked kx others who are 
doing the same to get in touch for the 
sharing of information and mutual pro- 
gression 

finally, tor a mere $AE. t would be 
pleased to send further details ot the 
NCC to any reader ot ZX. 

Contact: Philip Craven . NCC 212 
Dudley Mill Road, Bradford BD2 3DF 



Rejuvenating Your 
Ribbon 

Printer ribbons seem to cost a 
smoti fortune these day* so t 
decided to try the services ot 
a firm colled ALADOINK, who re-ink 
fabric ribbons The prices vary, my 
Epson 6X80 was £ 2.05. which I think was 
about their top price O saving ot Over 
£550 on the price of a new one My 
ribbon was returned within a wee*, well 
inked, and accompanied by a 
personalized order form kx my next one 
It you want to give them a try. they 
will Ink any ribbon tor £2 00. and Send 
it back with a quote for doing the same 
make and model in the future. 

Carol Brooksbank. Coventry 

Aladdlnk. 4 Hurkur Crescent, Eyemouth, 
Berwickshire TD14 SAP. Scotland 



Zebras 



l have a Zebra disk system that 
1 uS # on my TS2068. both of 
Wfosdm which have romswitches. t 
would tike to team more or exchange 
idea* about the Zebra (Portuguese) 
with other owners. 

As tar as I know, my disk interface 
romswltch may be the first of Its kind and 
It mokes changing from Spectrum to 
2068 a snap Would you please print this 
to help me find some interested Zebra 
owners. 

Ken Diedench, 312 N. Bailey, Jackson- 
ville Arkansas 72076. USA 
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READERS’ LETTERS 



RANDOM MEMORY 














It this memory soving tor 
adventurers Is Oil very well, but 
what about Ihe rest ot us!” I hear 
ZXC enthusiasts say. Well, here's 
a memory saving routine Just tor 
you (“though f suspect the 
adventurers may find a use for if 
os well} Its called ' Fastfile" and 
is a system tor holding 
information, in any form, in a 
DiMentioned string ot 40.000 
characters with a machine code 
routine, searching at about 
50,000 characters per second to 
extract from it the information 
required and print to screen. 
Without further ado, let's get to 
work 

Type in the machine code 
loader. Program 1, RUN It. and 
enter the numbers from Table A, 
reading across the lines As you 
enter each number it will be 
displayed so you can keep 
check. Note any mistakes, and 
correct them at the end with: 
POKE address, correct number 

Now NEW the machine — your 
code is safe above RAMTOP — 
and type in Program 2. This Is 
the driver program and must be 



entered exactly as printed (or 
reasons that will be obvious 
later, Nole fhai the "STOP" in 
tines 10. 1010 and 2000 is the 
token, and is entered in symbol 
shift mode. 

Remember, "Fools rush in 
where angels tear to tread", so 
polish up your halo, and SAVE 
the program and CODE, Just in 
cose ot mistakes with: 

CLEAR: SAVE “lastflte" LINE 
WOO: SAVE “FastCODE” CODE 
65263,111 and VERIFY both parts, 

Now you're ready to try It out. 
Type RUN [ENTER] and the menu 
will appear The options are 
chosen by pressing the 
appropriate number (If you get 
an error message and you may 
as there is a minimum of error 
trapping to make os much 
memory os possible available 
tor the file, restart with GOTO 100. 
never RUN). This is what you can 
do: 

i . Entry 

This adds an entry to the file, 
provided there is enough space 
(You're told how much space Is 
tree each time) The maximum 



jump to the next line (three ot 
these In succession would leave 
o blank line within on entry at 
a cost of only three bytes!). 

Moke a fife to experiment on 
using the fore and surnames of 
your family, After the fast entry 
pressing just ENTER will return you 
to the menu. 



2, Search 

Select Option 2, and answer the 
"Key?" prompt by entering the 
word or phrase tor which you 
wish to search. The machine 
code, which incidentally 
originated from the good old 
days of the ZXfll, zips through 
your file, PRlNTJng out all entries 
which include ihat key. Atier 
each, (he prompt "Erase?” will 
appear. Pressing 'y" will erase 
that entry, "n" will continue the 
search On completion the word 
END will be displayed Pressing 
just ENTER will return you to the 
menu. 

Try the following with your 
‘names" life: — 

aj Enler a forename — only that 
name will be displayed 
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INPUT length is about half a 
screen (Remember to restart with 
GOTO 100 it you get an Out of 
Memory message). It you want to 
save space, but avoid filling out 
the ends of lines with spaces to 
prevent word splitting, use the 
PRINT comma trick. For those 
who missed the earlier articles 
ihl$ is whaf you da. After typing 
the last character you want on 
the line get Into E Mode hold on 
to the Cops Shift key, and press 
6. followed by 0, The cursor will 



b] Try the surname — all entries 
with that surname will appear. 

c] Try “Bloggs” (assuming that's 
not your namef) — just the END 
message will oppeaf. 

d] Try a single letter that you 
know Is In the file — any entries 
which included that letter will 
appear as many times as they 
contain the letter. For example. 
John Jones would appear twice 
if the key were J o or n, but only 
once If s were entered The 
moral ot this exercise is that the 



PROGRAM 1 



10 CLEAR 55262: FOR f *65263 TO 
65374 : INPUT 1 : PRINT f , i : POKE 

f , i : NEXT f 
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PROGRAM 2 



more specific the key used, the 
more selective the routine 
become* So if you were using 
the program as on Index to 
magazine articles II would be 
better to reference Spectrum 
programs as spl, rather than just 
sp. os In the latter cose any 
entries where On s is followed by 
a p would be displayed 

3. Save 



sis* _ET f *p * 

£I£5 -_ET p * 3* ti * T OP 

THEU PRINT p* l p 00 *: 

ai35" 

£130 PI? I NT E r * > t ” PRU5E ? 

iNtj-r IF iMKCYf u THEM pc 

int so ro MfiL ailS 

* i* a fifths outre *+t+.*uflL if 

COKE ijffliL 60M3 PEE* 5 S . PC |r E 
'Al 653S4 PEEp IS PANODftlEE 
"-P Fi.rc a_ ?: 

PQ*£ 'fiL 65367 fEE^ l« &AWC- 0 M 
I -E *fi POKE yrtL *5 

MS - s EEr >1 POr^E /Al p 

If RAKiOpHlZE uSP *57$; 

<-ET P*n-.p*s«0lv h - 1 1 PRINT 
SO TO UAL £119 

INP(JT h HMH' * ft SAVE 
r -t ^INff r. &p jut .-EPIF .'E 

ft IF. GO TO * 

4000 INPUT f i iffitm 4 T | 

- 1 

5000 B'/I 

*oeo -leap /Al 652*2 - * 

: f*jiC5DE ::•[£ p»>_e 'ft- 

aMM* pUAC 50*" aopocp ual *■#“ 

Rut-; 



19 ,ET o-PT-pI DIN ii'UftL 31 
tin t-M'.iflU ' 409B2"i lET I si 
r*Ti PI let bfiii* STOP uft n 

= 'AL 5‘ let ti.UHL 109 LET V 
■ UAL 2466* LET slfUfli M679 
LET i dmi l+l 

100 C L 3 PRINT OPTIONS 1 C 

MTBv m "2 SCARCM" 5,, 3 SAW "4 LO 
Sic 5 HEM PAUSE CLS SO 

TO Uflu IMFETi*yBL 1060 “K ftNO 
iNt £■ V 6" : *n 

:l.s print -ftL 4990* 1 -it 

Ift-ACES -£FT Input LI 

NE Tit IF nil" then go TO h 
1010 fc rr r 1 * n i * STOP rF lEN 

n* ’Al ■ 400 M" -ti TftEN PAINT FIL 
E OUEPLOflr- 11 PAUSE r> GO TO h 
1013 _ et biu- TO pi+lem Tti *nm l 
ET n=n*LEN *11 CO TO '.'Al " ;00P 

2000 INPUT r eyT LINE Cl _ ET 
stqp poi-.e ual -65292 
0 F>E UAL -6526* ‘ & 

5110 - E T P»USB- '/ftL #5265 IF P 
& AWE- P r Tptfw ^0 TO '-'AL £120 

£116 PRINT END' PAUSE 0 +0 T 

O h 

£ia« ^rr pip-L if ti p stop 

TNEN GO TO UAL 2l20 ! 



The whole BASIC program ond 
the variables is SAVEd. Why not 
lust the data orray? Because you 
also need the values held In 
other variables* tor example the 
tile pointer* n After VERIFYIng 
you will be returned to the 
menu, 

4. Load 



The program is essentially the 
same os the cassette version 
except that the Interface 1 ROM 
takes over much of the donkey 
work and. of course, speeds up 
the LOAD, SAVE and VERIFY 
routines. 

The tile array bSO is set to a 
length of 29000 characters. This 
length enables you to hold three 
files named a, b and c on a 
Clear cartridge, plus the boot 
program [which sets everything 
running] and the machine code; 
giving a total storage ol 07000 
characters, if also allows for a 
more user-friendly program with 
single key-press controls, not to 
mention avoiding on encounter 
with the infamous Interface 1 
ROM bug which switches on 
your microdriv© permanently! (If 
this does ever happen do not 
power-dawn. You may lose data 
Surprisingly, it is better to pulF out 
the cartridge first whilst the 
motor is running!). 



Type In the machine code as 
previously described, then NEW 
and enter Program 3. Now to 
prepare 1h© cartridge Formal 
Ihe cartridge as described in 
the manual, then RUN the 
program. If will stop with an 
error message. Fear not. sarfh he 
All is well. Enter, as a command 
LIT n$ = to": GOTO 100 

The menu will appear. 

Choose 4, then press "a" in 
response fo the ‘Filename?" 
prompt. The microdriv© will run 
much longer than usual as if is 
trying to erase an. at the 
moment, non-existent fite. When 
the menu reappears choose 4 
again, and this time press b ! 
The third Time the menu appears 
press A then “c". 

Now BREAK out of the 
program, NEW the machine and 
type in the boot. Program 4. 

Save the machine code still on 
board and the booi program 

u.llk true * I1UC 



This clears ihe file by RUNning 



Clyde Bish presents a 
memory saving 
Tastfiie 1 routine. 



the program and resetting the 
arrays. 

It would be nice to exlain how 
the machine code operalei but 
os usual space precludes that 
opportunity, Suffice ft to say that 
the routine compares what is 
held in aSQ in the VARS area 
with who! is in b$0 ft Is therefore 
important that you make no 
alteration to line 10 until after 
DIM bS (40002) or these arrays will 
nol be in the correct places in 
VARS for the routine lo find them. 
If you alter the length ol the 
program you will also need to 
reset v to a new vaiue by 
PEEKing the VARS system variable 
using PRINT PEEK 23627 + 256 * 
PEEK 23628 

Fastfile (Microdrive) 

And now, tor mlcrodrlve owners, 
a version of "Fastfile" especially 
tor you. 



IS LET r, j£ C>Ih» ftf l 31 I pr** 

IftJ LET bi ll.- STOP ■■ LET 3 1 
■53670 LET 

CL5 LET 1*2 PflfNT 
,n| OPTIONS" "1 ENTB- * *E 
aeo-t -ic Priptirr "J ■ 10 

lent ri> i sfli.'C ■ ’? lZiac e b 
CL CT E " 

110 PAUSE 0 ClS LET t 1 -In*-ET 
K IF c | 1 OP C I 4 them go T 

0 100 

129 CD TO UAL 

1000 CL S PRINT SPACE 

S left input e nwy’ -enter 
f Itnu ■■ LINE ti I m ft 5 the 
U GO TO 100 

1010 LET Hilt 14 ST OP 3F LEN 

tl'5fl*902-n then ppint OVER load 
let (|. 5 - Go sub 4005 PPIHT 
Lv*d Ap riu Ihth ftMH t r. 
* GC- "0 5M0 

-015 lEt fri'n TO n + LEN 4t -ti L 
ET n mri +LEN «i &Q TO 1009 
£099 -ET s a 7 

J019 Cl s input line ; i 

LET 4 |if |r stop 

3f?0 PWE 6?£63 0 PO^C 65£6* 0 
3039 LET P -U5P 66265 l w P 9 ane 
F n THEr. SO TO 

Z040 P RINT • END O e FI^E L :<*C 

ME J * tLr Prin i t . ? 

cr MENU- t6 SPUE l pd*tt* 

U' PPU» 0 LET t«AlNH.CT* IE 
1 1 « " h J ‘ Then oo to 

3045 1 F ;|= f t HFN GO to 4005 

3046 LET n|>c| GC T D 3019 

let p*p-i if fri-f- ' stop 
T nCN G j TO 3960 

3070 LfT t»p+l IF tl-Pi- 5T 0P 

'"ntM PRINT n tl Pi &0 TO _ 



3060 PAINT IF iNF.e | 

HEN PP 3 NT ' STOP FOP »■! TO 

.299 nC-T i PAUSE 0- GO r T ;09 
-390 CC TO 

*000 PPIt-T PAUSE 0 

.FT r |i!Nr E \ 1 

4005 ECAf £ t. .1 r% ]h f i 

' I _ InE 100 

*910 '>EPJF * * 1TI IF ;*r 1 
TttEN GO TO 5000 
4315 IF C |, 5 Them ftCTuflt* 

4020 GO TO 100 

5300 PRINT lUinui P .JS 

O LF T ■ B M ZN- E 1 
5010 LOBD ■ ' Ml 1 ft* GO Tr 
60&0 ;u5 INPUT : I 

LET M-U* ST 0 * f ■> e *5*6: 

0 POKE 5526*,0 

6010 LE T t-*uSP 65265 IF p 0 -mC 
t ■ h Th£n GO to 6060 
6920 PRINT ' iNO PAUSE 0 *D 

TO 100 

i960 LET p •»- i Z w Jf 1 p f TDR 

TnCN GO TO 6060 
5065 LF T i +p + ; 

50""0 LE T P-P + 1 IF tl & ^ 

THEN print bi fr Go T : t0 % 0 
6030 PRINT 33 £ r * i * ’ Pft-if 0 

INPUT IF InpE f + Tf-fh PR 

INT GO TO 6910 

6 100 LE^ -■■PEE- 2362 7+£5*#S : EE" 2 

3626 RPNDONIZE . \p* l + < +*5 POKE 
65363, PEtt* tl PdKR 6536* PCC^ 
12 RAND 015 1 ZC if-i ^p E 6 5 3 « 

PECh 11 POKE 65367 PCf> |2 can 

C-r-MIZE 1 + a + 4 6 1 POKE *53-: f PE£^ 
11 C G* E 653^0. PEEf I* PflNCC^l 
2E USB 65362 LET n -n - p + 1 -* i P 
PINT GO fO 6010 
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PROGRAM 4 



PROGRAM 5 



adventure (You see, I didn't leave 
you out!). Alternatively It could 
be used to search for words 
understood in on "El iso" type 
program It experiment with A.I 
I'll show you how it could be 
done and then you can improve 
on it. 

Have a look at Program 5 os 
you read what follows — 

Line 800 reset variables and the 
arrays you've seen before 
810; R1 we need later. The 
program will stop it you've sold 
"bye" 

840 the user response goes into 
1$. A suitably cutting response is 
printed if this is a null string. 

850: the input is printed to 
screen with a leading capital. 
660-861 spaces in the Input 
string are replaced by Slop 
tokens, plus one ot the end. The 
counler n Is set to string length 
+ 1 

862 Now to business! The data Is 
RESTOREd. Look of Line 900 for a 
moment You'll notice a 
sequence of word, phrase 
phrase triplets. In essence the 
routine takes each response 
word in turn and searches for a 
match In k$. If one Is found (ie 
p > 0 AND p < n) then one of the 
phrases READ along with k$ and 
held in x$ and yS is printed. 
Which, is determined by R1. 

882: it the search tails through 
the loopt no match has been 
found as one of a sequence of 

K teral answers Is given 

: If loo many general answers 
are given then a requesi is 
mode to change the subject. 
900: this is the first example Of 
many DATA lines You con 
produce the rest yourself but 
remember three things; — 
a) the Items must be In threes — 
keyword, phrase 1, phrase 2 
b) the order of keywords In the 
data list is most important. 
Common words must be ot the 
end with less likely ones ot the 
beginning or the latter will never 
be found- 
ed my original program had a 
vocabulary ol 100 Keywords ft 
you want more or less you must 
change Ihe number ending the 
FOR statement In line 862:2 
To end, here's an idea for an 
April Fool program to COlCh Out 
an ardent Arcader (1 know Its 
early but it'll take you that long 
to sort out the DATA!), Have a 
simple arcade game on board 
as well, with a timer line to 
switch control to your 'chat" 
program alter a given period 
(Use the FRAMES system 
variable). You could then have 
the machine do a take "reset 
crash" (Use PAPER o, then PAPER 7 
with your own PRINTed copywrite 
notice) followed by a 
reincarnation and on-screen 
communicator! from the "Spirit of 
the Machine" ottering to have a 
chat 

See who you con catch! 

Good fooling! 



10: SAVE * *W;1; u fcnfCODE" 
CODE 65263, 111 (where "run" Is 
the three letters, not the 
Keyword). VERIFY both parts and 
there you are 

To use the system. RANDOMIZE 
LJSR 0 to reset the machine, then 
press RUN (Enter). The boot will 
load, then LOAD In the code 
and file a (which 1$ DIMenMoned 
but empty) 

The menu is essentially the 
same as before. 

The ENTRY option will 
automatically SAVE a Die when it 
Is full, and Invite you to LOAD in 
a new tile to continue 

SEARCH gives a printer option 
(by altering the stream) as well 
as to the screen. The search can 
be stopped at any time by 
pressing a letter, A return 1$ 
made to the menu by a second 
press When the end of a file is 
reached there is the option to 



continue the search with 
another tile (Otter SAVEing Ihe 
existing one if updated}. 
Alternatively a return can be 
made to the menu. 

Obviously with SAVE the 
existing o. b or c fife is erased 
before the update is SAVEd and 
VERIFYed. 

As with save, the filename for 
LOAD is a single letter 

The DELETE option is now 
separate, but operates as before 
The key Is searched for with "y" 
to erase, “n" to leave — you may 
have more than on© entry with 
that key — and Enter for the 
menu. 

This routine will, of course 
search through ony Information 
In b$Q to locate a key and so 
coula be used in any situation 
where tost retrieval is required. 
One such use would be 
vocabulary searching In an 



i© POKE £ 3603,30 BORDER 6 CL 
ERR 65262 : LORD 1 ; " fast CODE 

"CODE : LORD * " * ■* ; l . " S " 



800 Lr r 0 In » I il Dll-* ct 

Lf — b»il)« STijp i, 

f IF if = 

OF «|- fcyt lF f ft thtiMC thE 
N STOP 

*4* INPUT cwed 5 £ i«jf * 

M £AP£C 7, 018 PUttctVlUoh 

* * ClPitALJ I’ krl 

j| Z* iU THEN PRINT 
T i \ bl it UP id MUSE *0 

GO TO *40 

5M pp TNT eeiGHT I CrtPi 

f t and n % > ■ * ic« Ri 

:0£ E I t l i ft ■ i 8 1 . I l x 

TO > 

*QP t ■! TO l£n it jP I»rf< 

■ let i i i i = yr oe 

jet t l ct ttz to -iit l 

e- n * len 1**1 

Sf* P-E5T0HE FOP 1*1 TO 100 P 

* ■ t 4 % let * ■ >1 1 * stop 
pc fr-OM i4 o 
T P"L'SG £*£6* IF & 0 PND P r tm 



EN PRINT CHPEP S.i** SnD ri ,B)* 
V* AND "1 = *5' SO TO a 50 

iim N£ * T * PPIMT pappp 6 z $ 

ft ANt r : <1 4 t "Ti ^ l kl mo rt AHt 

i r 9 *NC» i" i ' r 4 no 1 - lyrt I u 

AHE ? >© > IF r-4 THEN 
LET - if * ; SO TO D3P 
BM AR»T CfiPER s Thii si P on 
T-f d Pt.14 It LMnot Ih* 
ifT f *0 GO TO 

C'rtTP s * i d ' Ei cartful 

■hi* H UNO CiFU 1 1 

QMtibtf 0MV iOMTiBtl ' Hot 

*fi*n occai i DRi i Ml' , Tf^ a©r 
f 0 Mt * OPil-rf DC catipni K Ltf? . 

Llp * : in j 

J tlEtl TOn - * ■* U It C 

*ttl¥ lUir , £ t i l L v % tvifyfe, 

0 r * t M rto t ' R* * i L V t v | f y 
snr ■, i Seri t ttutv 

i IMI Pt* L LM ! ^" 

e EH Ot^itr OAT h lihts fgi lot 
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AND 

CHANNELS 



The concluding part of 
Toni Baker’s Windows 
program. 



I— ast month we began 
experimenting with windows. The 
listing continues . . . 

A$ a demonstration, the extra 
program WIND DEMO which I’ve 
tagged on at the end at 
address BSW will open a 
window twenty-tour squares wide 
by eight squares high, 
positioned AT 2,1 (relative to the 
whole screen) with yellow paper 
and blue ink. Furthermore, the 
window will be a SLOW window, 
so word’s won't ever be cut In 
half, and although the standard 
charcier set Is used, they are 
defined to be seven bits wide 
not eight, so you get more 
characters than you would 
normally. Running the program 
once will open the window and 
attach It to stream tour. 



Thereafter PRINT A will prim 
onto the window. 



Follow through 

For those of you who wish to 
follow the program through and 
understand how II all works. I ll 
tell you that the program starts 
running from location WINDOW 
(address B4H) with the A register 
containing the character to be 
printed, whenever RST 10 Is used 
with this channel. 

Oh — incidentally — while 
were ia iking about the window 
routine, take a look at the tour 
Instructions following the label 
WIND—.CTRL The CALL Instruction 
carries out the control code 
function, the POP Instruction 
restores the control character to 
the A register, and the RET 
instruction terminates everything 
— the routine has finished — 
control will then pass back to 
the RST 10 subroutine itself, and 
then back la the PRINT statement 
which caused the RST 10 to be 



used. But . . . what's this AND A 
Instruction doing just before the 
RET? The comment beside the 
Instruction reads "Reset the carry 
Mag". Why? — Surely everything's 
finished now We shouldn't need 
to worry about flags should we? 

Unfortunately we do You see 
when a control code such as 
PAPER A or INVERSE 1 Is used in a 
PRINT statement then the 
appropriate control codes are 
sent to RST 10 to be carried out 
The PRINT routine expects the 
carry flag to be reset on return 
from such a routine, and will 
roduce the error message "C 
onsense in BASIC" If this is not 
the case 

Next month HI give you no 
less than two new channels: a 
modified network channel tor 
owners of the ZX interlace 1 
which will successfully 
communicate with a ©L. and a 
Channel which will allow users of 
the Spectrum 128 to use the 
standard ZX Printer whilst in 12BK 
mode, saving a lot of money in 
the process. See you then. 
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PROGRAMMER? 



is always looking for top 
quality games and utilities for 
publication. If you have a top 
notch game or a useful utility for 
the Spectrum or Ql why not 
send it to us for appraisal on 
cassette or microdrive complete 
with a listing if possible. 

There is also our new feature 
Short Cuts to showcase your 
practical; novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 01*437 0626 to talk it over. 
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SPECTRUM PROGRAMMING 




tech 




Toni Baker prepares 
you for a graphic 
encounter of the 3 
dimensional kind. 



n iCGii 

atapn 




■ n This article we start 10 look 
at the fundamentals of 3D - that 
is, three dimensional space A 
solid object — a cabbage tor 
instance, has three different 
dimensions - those of length, 
width and height A (tot object 
— such as a picture ot a 
cabbage — has only two 
dimensions — length and width. 
As it happens, the image on the 
Spectrum's TV screen is flat (two 
dimensional). Any picture which 
appears on this screen must also 
be tlat {two dimensional), which 
means that it is Impossible To 
produce ituly three dimensional 
images [te solid images) on any 
TV, no matter how hard you try 
This would require the use ot a 
true three dimensional image 
system, such as a hologram. 
Some time in the future home 
computers may indeed be able 
to produce true 3D holographic 
images, bul for the moment we 
ore restricted to flatness. We can, 
however, create an iftuslon of 
depth. This process Is known, 
perhaps mistakenly, as 
30-gfaphics. 

me trick Is to convert 
something which is three 
dimensional to a representation 
which is Iwo dimensional. Take 
the cabbage tor instance Whilst 
a picture of a cabbage is only 
drawn onto a tloi surfoce. It 
nonetheless looks like a real 
cabbage. This, then. Is the key — 
we need a representation which 
Is In fact a picture ot something 
three dimensional. This task 
seems to be much easier for 
humans than it is tor computers 

Things in space 

The first thing we need to know is 
how to represent objects In three 
dimensional spoce. Imagine o 
piece ot paper (or. If your 
imagination is not that good, 
use o real one). Now draw x and 
y axes on the paper, with the 
origin near the bottom letl hand 
corner. The x axis goes off 10 the 
right, whilst the y axis goes up 
towards the top of the paper 
Any point on the paper can be 
represented by two co-ordinates 
(x,y). This is two dimensional co- 
ordinate geometry, The PLOT 




llgur* t 



command on the Spectrum uses 
this system, so you should be 
used to It, 

Now imagine a third axis, also 
emanating from the some origin. 
This axis Is to go physically 
upwards, Ott the surloce of the 
paper, away from the table on 
which the paper is resting, and 
up towards the ceiling of the 
room This is the z axis. Any point 
in the room you are now sitting 
may be specified by three co- 
ordinates (x.y.z). For instance - 
take the paper Itself. Any point 
on the paper which has two 
dimensional co-ordinates (x,y) 
also has three dimensional co- 
ordinates (x.y.O) with z being zero. 

imagine that a bumble bee 
enters the room and starts 
hovering just inches above the 
origin drawn on the piece of 
paper. Measure the height of the 
bumble bee above the origin, 
using the same units ot 
measurement as the x and y 
axes are measured in, and 
preferably without being stung 
Suppose the height of the bee 
was tour units - the co-ordlnaies 
of the bee would be (0,0.4) 
Suppose it buzzed three units 



along in the direction of the x 
axis, its co-ordinates would then 
be (3,0,4), Finally, suppose it flew 
two units in the direction ot the y 
axis. Its co-ordinates would then 
be (3,2,4). This is three 
dimensional co-ordinate 
aeometrv 

Armed with this knowledge, 
we can now slart to think about 
solid objects, and how they moy 
be represented In this system. 
Imagine a cube, ten units along 
each side. Place the cube in 
your mind, with one of its comers 
touching the origin The cube 
should be sitting on the piece of 
paper with Its edges running 
parallel to the x, y and z axes 
Clearly, the co-ordinates ot one 
of the corners Is (0,0,0), It doesn't 
take too much imagination to 
figure out that the remaining 
seven corners hove co-ordinates 
(0.0.10), (0.10,0). (0,10,10), (10,0,0). 
(10,0.10). (10.10,0) and (10.10,10) 
but these co-ordinates are not 
sufficient to define a cube — all 
they define are eight dots, four 
of them on the poper, and the 
other tour Mooting In space fen 
units above the paper Whot 
about the cube itself? 
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On edge 

Since this series Is concerned 
only with line drawings, the only 
thing we will need to know 
about the cube ore Its lines - or 
edges. This means that we need 
to record which points are 
connected to which other points. 

look at figure one, this is a 
drawing oi a cube but with 
every vertex (corner) marked with 
the letter P and a number 
between one and eighl, and 
with every line marked with the 
letter L and a number between 
one and twelve. Notice that 
there are more lines than there 
are vertices 

Figure two shows a BASIC 
program which draws the cube 
in figure one Don't worry too 
much at the U$R statement in 
line 540 — it's just the points and 
lines we're interested in at the 
moment. Line 10 dimensions an 
array PO to hold all the points It 
is dimensioned eight by three 
because there are eight points, 
and three co-ordinates tor each 
point. Line 20 dimensions an 
array LQ fo hold alt the lines H is 
dimensioned twelve by two 
because there are twelve lines 
and two points at the two ends 
of each line 

Lines 30 to 110 initialise the 
array PO to hold the co-ordinates 
ot each of the corners of the 
cube in such a way as to 
maintain the numbering In 
tigure one Lines 120 to 190 
initialise the array 10 Nate that 
this time we have to use data 
because there's no easy 
mathematical way to work them 
all out as there was with the 
vertices The rest of the program 
just draws the cube You con run 
this program if you like, but 
make sure that the machine 
code Js in place first. 

incidentally, it you change 
lines 60 to 80 so that they end 
8*K. 10* J and 12*1 respectively 
then you’ll get a cuboid, not a 
cube — o rectangular block. Try 
It — It presents a much more 
pleasing picture because the 
front and back corners don't 
overlap 

This brings us to the most 
important question of aft. How 
does It oil work? We need 1o 
understand the general 
principle of converting a three 
dimensional solid object down 
to a two dimensional picture 
Look agalns at figure one 
Notice that, for instance, line L7 
is connected to points P7 and P8 
— but figure one is a picture, not 
a real cube. In other words, line 
L7 is connected to points P7 and 
PB both in the real three 
dimensional cube and in the 
two dimensional picture. This Is 
true for all of the lines, not Just 
lor L7 Although this may seem 
stunningly obvious, It is 
nonetheless the most Important 
piece of information in 3D 
graphics. 11 means that If you 



can work out whereabouts on 
the screen the Image of P7 will 
fall, and if you can also work out 
whereabouts on the screen the 
Image of P8 will toll, then it is 
obvious that the image of the 
tine L7 will just be o straight line 
connecting the image of P7 with 
the image of P8. This we can do 
on fhe Spectrum’s screen using 
PUOT and DRAW os normal in 
BASIC All we now need is a 
method for working out the 
position on screen of the images 
of all the points. 

There are many, many 
methods of transforming three 
dimensional co-ordinates down 
to two dimenslonol co-ordinates. 
The simplest possible means is 
just to throw away the z co- 
ordinate leaving Just x and y. 

This gives you a plan view of the 
object — not very satisfactory, 
however — we need something 
a bif more daring than that. 

Projection 

The method we shall use Is a 
technique coiled Isometric 
Projection. The idea Is that you 
have to imagine a camera 
floating In space looking at the 
object. In isometric projection 
the camera is always located at 
co-ordinates (N,N,N). N can be 
any. very larger positive number 
— the larger the betler. since the 
camera Is assumed to be a long 
way from the origin. The camera 
is pointing directly towards the 
origin. It is the right way up and 
it has a very powerful zoom lens, 
so It can see the object (which 1$ 
located at or near the origin). 

The image that the camera 
would see is the picture which is 
to appear on the screen 
There are other types of 
projection ( many other types), 
which have the camera and the 
object at different positions in 
space, but the idea is always 
the same — what the camera 
sees, the Spectrum draws 

in future issues, I will show you 
how to use all these other 
projections, but tor now we shall 
concentrate on isometric It Is 
sufficiently powerful to be able 
to demonstrate the basic ideas 
of 3D and proiecfion, whilst at 
the same time it Is sufficiently 
simple (mathematically 
speaking) so that anyone who 
knows anything about BASIC will 
be able to understand it. 

let's look of the mathematical 
side of things first, shall we? 
Suppose a point in three 
dimensional space has co- 
ordinates (x.y.z) — any point wifi 
do Suppose also that the Image 
of this poinf appears on the 
screen with PLOT co-ordinates 
(p.q). What we need 1o know is 
how we can calculate p and q. 
given only x, y and z 

The solution turns out to be so 
easy that we can do fhe task in 
BASIC The following two LET 
statements will make the 
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DIM P(8,3) 




20 


DIM L( 1 2 » 2 } 




J° 


FOft I ■ 0 TO 1 




40 


FOR J - 0 TO 1 




50 


KR K • 0 TO 1 




60 


LET PU*I+2*J*K*1, l) 


10*K 


70 


LET P(4*I+2 # J+K+1,2) * 


1Q*J 


80 


LET p(4*I+2»J+K+t,3) - 


10*1 


90 


NKZT K 




too 


NEXT J 




110 


HEXT I 




120 


FOR r - 1 TO 12 




1J0 


Fdi J - 1 TO 2 




140 


RBU) m,j) 




150 


HEXT J 




160 


m 1 




170 


DATS 1,2,2, 4, 4, 5,5,1 




160 


DATA 5,6, 6,e, S, 7,7, 5 




190 


DATA 1,5, 2,6, 4, 0,3,7 




200 


FOR I - 1 TO Ji 




210 


LET A - 1 : GO SOB 500 




220 


LET PI * 5-F+126 




230 


LET Cll * 5*Q+9B 




240 


PLOT pl.QI 




250 


LIT A - 2i CO STB 500 




260 


DRAW 5*P+t2&-Pt,5*Q*O0^Qt 


270 


K£XT I 




260 


STOP 




500 


LET A - L(I,A) 




510 


LET X - P(A,1) 




520 


LET Y - P{A,2) 




530 


LET Z • P(A,3) 




540 


RANDOMIZE USR J3320 




550 


RETURN 





Figvr* 2 

projection : 



LET p=SQR(3) * |y— x) I 2 
LET q=l — (y+xJ/2 

In oiher words, we can do the 
whole task In BASIC — we don’t 
need any machine code at ali. 
We con define the points in 
space and the lines joining 
them; we can transform fhe 
points using fhe above formulae; 
we can PICT the new points, and 
we can DRAW the connecting 
lines. All very easy 

The machine code i have 
included Is really only iniended 
to work out the above formulae 
— that is — given x, y and z the 
machine code will work out the 
values of p and q. Despite being 
In machine codft the machine 
code program uses the values 
from BASIC variables, and 
assigns BASIC variables with fhe 
results. You may care to examine 
the machine code to see how 
this Is achieved None of if Is 
really difficult — It all 1 hinges on 
fhe way that BASIC variables are 
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cur* 
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cmob? 


GETVUl 


CALL aSOO^JflUtCJ^Ttil 


Search far variable* 


MPStC 




jp c, 
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OF 




add 




4? 




COOit half 




04 




Asti i plj 




01 




nHnct 


WMIl/J 


5* 








0 C?1 




LB C f 71 


Ci* cr4f f«r nrlttS* L- 


egxm 


A8DQFJH 


CALL ^OOpAUK^TAJ 


::**rfb f of variable. 


joo* 




JB 


Jaafr if nriiUn lHtu4. 


& 




POSH BO 


Stack coda far vanabla iaat. 


OlMfflJ 




LS KpWtf 








CALL ^KLDJOCR 


Cr*at* roaa far variable* 






210 .'a 


HLt point# to atari aT nVv rEM, 


Cl 




POP 1C 


Ca» colt for rarlifeit a*#nir. 


71 




L& da)*t 


Sion the vtrllilt rup*. 


n 


AS8i£l_IiU^P 


I K HL 


till point ■ to vai-lkbl* contooti. 


r? 




Itm KL 


Stack Of Variable tatfitaifta, 


CW3* 




CALL 


Eli- *13T-Vf* of i*+t H*tt on- alack. 






LB (^OMJ) # «L 


Dtlalt lb* iUt frott In# tlui. 


Bl 




Tor BE 


ERt polftta to variable contanta. 


310*00 




LB BCpQQO* 




1 WD 




LUtl 


CojQf ftuci'bar into uriiMt, 


C5 




RVT 


Muni 



stored in the variables area. the simplest of hidden-line 
In next month’s article — algorithms so thot lines which 

which will be the final part of would be hidden to the camera 
this series — we shall look at won t be drawn on the screen, 
isometric projection a little And — oh yes — there will be 

deeper We shall use It to draw tots of machine code involved, 
three dimensional graphs, using 
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Ray Elder on adding additional commands. 



im 



yre have received several 
enquiries from avid Biers abouf 
the possibility of adding 
RESTORE, DATA and READ to Ihe 

zxei. 

There have been several 
methods which have simulated 
these operations such os storing 
DATA in REM lines and PEEKing It 
into variables, but the most 
efficient that I have encountered 
was written by ogr own regular 
writer David Nowotnlk for us in 
the heyday of ihe ZXB1 in 1983 
As many existing users will 
undoubtedly have missed this 
system l have no hesitation In 
reprinting it, especially In Mght ol 
the recent requests for such a 
routine 

Restore/Data/Read 

Ihe program consists ot two 
routines which must be located 
In the first REM line statement of 
the program. The length is a 
mere 128 bytes, but the line 1 
REM . , , must contain 132 dots 
(or characters of your own 
choice). 

Enter program 1 and SAVE It in 
case of any errors then RUN It 
and delete every line EXCEPT 
line 1. This Is done by entering 
each line number one by one 

Now enter the lines In 
program 2. these are needed for 
every program that you wish to 
use the functions in, the rest ot 
your programs being written 
alter these lines. Once more 
SAVE the whole thing to tope 
This Is your master copy. 

Progrom 3 Is a demo of how 
you may use the routines 

RESTORE resets the program 

K Inter to the start of the DATA 
& and is used by the 
command RAND USR 16520. 

READ has two possible terms, LIT 
C$ = A — $( TO RAND USR 16530) 
to read string or character data, 
and LET C=VAL A$( TO RAND 
USR 16530). 

DATA lines are stored In any line 
but with REM and the graphic 
obtained on shifted key A 
following it (a grey square). 

NOTE that in program 3 this does 
not show up on our printer so be 
sure to Odd if in. 



9999 

A final Indicator to the routine 
that It hos reached the end of 
the program is required and this 
is provided m the form of a line 
9999 REM followed by the inverse 
space (black square). This line Is 
ESSENTIAL 

The DIM AS and CLEAR 
commands instructions are 
important in the main program 
as It ensures that the variable AS 
is the llrst In the variable area of 
memory and the main routine 
can locale it. 

You may find that LIST 
produces just 1 REM. to 
overcome this use LIST 2 {or 3 or 
100 or 3000 etc). 

Data REMs should have the 
number of data Items as the first 
character following the grey 
square offer the REM. For 
example 

170 REM 4,EEN¥, MEIN Y, MIN Y,MQ 

Finally, note that you cannot mix 
numeric and string dalo on the 
same data line, two or more 
fines will be required and 
dummy READs will be needed to 
Jump over the unrequired data, 

RAM Packs 

We received a letter from Philip 
G Atlen who asks tor details of 
64K RAM packs joystick 
Interfaces and tost storage (disks 
etc) available tor the ZX81. 

As far as we can tell Ihere are 
nof longer any companies 
producing ZX81 equipment, and 
not any llkejyhood of any 
starting to either. If anyone hos 
such devices or knows where 
they may be obtained then we 
would be only too pleased to 
pass on such Into 

Philip also asks tor details ol 
ZX81 user groups and he should 
have a copy ot last month's 
page by now which mentions a 
tew such groups. We will 
continue to publish any 
information anyone cares to 
supply us with for the benefit ot 
you all . Philip himself sent us 
some details of a company In 
Birmingham, “House of Software", 
51 SnowhilJ Queensway, which 
hos some stocks ot ZX81 software 



available. So if that's your area 
amble along and check them 
out tor yourself 
Bye all 



1 REM 



■ # « m 

2 FOR 1-14314 TO 143631 

3 LET AC- " 76760000000021 04407 
32374233600C92A84403Ae640A720 i 07 
EFEEA2803Z3ieFe237EFEG02Q3CFE0S2 
0EF233E0132064C£B2A104e01C40009C 
B3EO03297407EFC l A20I 3FE76200AEDA 
0E521 974034E 1 10EO3Eee32364e2322e 
44 004002 10 74 04EC9OJ02AOC4O01FOO2P 
9EB21FB4001 1 10OEDB0CDS340 1890003 
43A390S342B0029263926002A3737343 
7 ■ 

4 POKE I, 146 (CODE AC-28) *C0D 
E A* < 2 > - 20 

3 LET A*=A*<3 TO 1 

6 NEXT 1 



Program t 



1 REM. 

CONTAINING the code trom 



.... PROGRAM 1 

4 4 4V 

7 REM i 6530-READ* 165r0-RE3t 

10 CLEAR 
20 DIM A* ( 32 1 
30 RAND USR I £320 
7799 REM 



Program 2 



i REM, ...................... 

.CONTAINING THE CODE FROM. * * 



. . . . PROGRAM 1 

* ■ 4- 

9 REM I 6330-READ, 16320-REST 

100 LET C-VAL ft* I TO RAND USR 1 

493*1 

1 10 DIM 2i(Cf 101 
120 FOR I-i TO C 

130 LET Z«tE)*A«( TO RAND USR 1 
6530) 

150 PRINT Z*U» 

160 NEXT I 

170 REM 4 t EEN V ,, HEEMY t M 1 NY t MO 



Program 3 




31 
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Future Knight 

Gremlin 

£7.95 



Spectrum gamers that enjoy 
categorising games will have 
fun with this latest offering from 
Gremlin 



Is it a shoot err up, or a 
platform gome or perhaps on 
arcade adventure? Or is it a 
completely new style of game 
combining the action of off 
three? Either way it's going to be 
big 

The ptol revolves around our 
attempts as Randolph the hero 
to rescue your beloved maiden 




from the evil clutches of the evil 
Spegbott Ihe Terrible 

Wearing your Omnibot Mark 
IV all purpose attack suit, 
complete with laser assisted rffie 
you rush to answer an Inter* 
dimensional distress signal and 
arrive In th© 55 Rustbucket. 
However, Instead Of finding your 
Princess Amelia you're greeted 
by berserk defence droids that 
swamp you and drain your life 
energy 

Luckily, you've brought o 
couple of spare lives with you in 
case you lose all 999 of your 
energy points. 

These defence droids come In 
many shapes and sizes and 
range from high flying ghosts to 
slithering blobs of goo 



Bubbling lava 

To odd to your problems there's 
also deadly pools of bubbling 
lava and platform traps that you 
can leap into but can't jump, 
walk or blast your way out. 

The game begins inside the 
crashed Rustbucket and your first 
jab Is to find the way out onto 
the planet then search a jungle 
until you find Spegbotf's castle 
and eventually your Princess 
Ahead of you Ikes 20 levels of 


















vertically scrolling screens that 
form the mare of ladders, 
platforms and hazards of the 
Rustbucket and the planet 
outside, 

Alf is not lost os help Is at 
hand in the objects that you con 
find around the ship, olihough 
you will have lo fight for them. 

Sate passes and securo keys 
open and unlock the exit doors 
that lead trom one level to 
another until eventually you find 
the exit pass to let you out of the 
ship, Vou may also find bombs 
that destroy a screenful of critters 
while replenishing your energy 
as well as Confusers to Stun them 
and the mysterious Shortenere 
and Flash Dangers, 




UERPDH ITEH 



-mm 


I? 














M 


la 



Henchodroid 

Once you reach the castle and 
find the dungeon you wilt have 



to defeat the almost 
Indestructable Henchodroid. 
You ll probably achieve this 
through objects that you’ve 
found but first you will hove to 




perform a cosmic Juggling oct 
as you can only carry one 
object at a timet 

Despite this restriction you'll 
soon be bounding through the 
levels. 

Unfortunately, you'll have to 
do Ihe full 20 levels in one sifting 
as there isn't a save option or 
even a pause button, leave the 
game for a few minutes and 
Randolph will wave to atirad 
your attention and then spin 
around losing energy at an 
alarming rate. 

A superb mixture of all that's 
best in arcade adventures, 
platform games and shoot em 
ups combined to signal monster 
hit. 












SPECTRUM GAME REVIEW 




They Stole a Million 

Ariel a soil 

£ 8*5 



ou are the Boss ot a gong 
that's decided to hit the big 
time. Gone are the daring days 
of riding on the buses without a 
ticket Ahead of you lies a life of 
crime helped by your S W.A.G. 
(Software lor Aspiring Ganstersj 
disk. 



Through SWAG, you can 
select your target trom Coin 
Dealers to Banks and buy 
information and blueprints so 
thal the team you hire is right tor 
the job 

Each team member has their 
own special skills from sale 
blowing by Detonate D'Arcy to 
electronics expert Charlie Volt. 

Once you've chosen your 
team and found the right fence 
you can plan the job 

In this phase you plot the 
exact movements and actions of 
each team member throughout 
the raid using the joystick or 
keyboard controlled icons 
Therefore you con make sure 
ihot Skeleton Joe has picked oil 
of the locks to let DArcy through 
to get the swag Get the timing 
wrong and you could end up 
serving time! 

Then it's tor the raid itself. If 
your plan works well you and 
your team will soon be richer, 

But the best laid plans , . . 

tf any robber has a problem 
then he'll radio lor assistance 



ihen you con either give him 
extra instructions or go and sort 
him oul. 

It s important to get your team 
right as the wrong person doing 
the wrong job can land you in 
prison. Even the lookout is 
important as nosey police cars 
must be spotted and the 
robbery halted until the lookout 
gives the all clear 




It you succeed you and your 




team will be richer and able to 
plan bigger and betler jobs until 
finally you get the chance to 
steal o million. 

It you’re prepared to do the " 
planning and research you’ll 
lind this game fascinating but 
fairly soon hit ail the targets and 
finish the gome. 
















Both The Artist and Art Studio are re-released this month in enhanced 
versions, but are the improvements worth having? 



The Artist II 
Softechnics 
£ 14.95 



■ have mixed feelings about 
this program It could — and 
should have been by far the 
best package of its type 
available for the SpeclFum, but if 
seems to hove been rushed on 
to the market without enough 
checking, and a handful of 
bugs have been allowed fo take 
ihe edge off il. Some of them 
are just irniaflng things which 
don’t matter too much — the 
storage menus are the wrong 
way round, so you have 10 seleci 
tape to use Microdrive and vice 
versa; If you move the screen up 
to work on the part normally 
hidden by the icon menus, you 
have to scroll the screen after 
some options, because the 
bottom three lines are 
transferred to the lop when you 
return to the normal viewing 
screen But some other problems 
are much more serious. The 
SAVE LOAD operations do not 
work when you are using the 
design font option SAVE stores 
the wrong biock of memory, and 
LOAD crashes the program! I 
have managed to find a way of 
getting round this (see footnote], 
but the deficiencies in the 
printing facilities have defeated 
me so Tor 

The handbook says that the 
program will drive an Opus disc 
drive centronics interface or 
Kempston E 1 am told that there 
are no problems with Opus, but 
with my Kempston E. only fhe 
grey scale screen dumps would 
work The ordinary screen dumps 
and the Pagemaker printing 
option simply produced the 
required number of tine leeds 



but no printing It is especially 
galling to use the Pagemaker, 
an exciting facility which allows 
you to produce an illustrated A4 
page, combining lext produced 
by Softechnics' word processor. 
The Writer, with graphics 
produced by The Artist II. There 
you are, with your beautiful 
illustrated page on screen, and 
because the print option doesni 
work, you can't get it on to 
paper 

And yet . . . 

But, despite the bugs, this is still 
a very powerful package 
Developed from Softechnics 1 
earlier success. The Artist, it now 
supports Microdhve. Opus disc 
or tape storage, keyboard or 
Kempston joystick, Kempston or 
AMX mice for control The layout 



has been completely 
redesigned, and now has easy 
to use pull down and icon 
menus. I am sorry fo see that the 
locifiiy to draw on arc between 
two points is no longer wiih us. 
and that the keyboard cursor 
control keys are still letter keys 
rather than the arrows, but the 
extra facilities the program now 
has are tremendous mere are 
now eEoslic lines, circles, ellipses 
or rectangles, and shapes can 
be drawn in outline or ready- 
filled with the chosen texiure 
There are 28 textures available, 
and all are redelmable and can 
be saved or loaded The fill 
option is as efficient as ever, and 
ihe enlarge option, tor detailed 
work, far betler than in fhe old 
program The enlarged window 
is shown alongside the same 
area in normal size so thoi the 
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effect of changes can be seen 
as you work. 

For lettering, the program, 
comes with live fonts. These are 
redefinoble, but you would be 
well advised to confine your 
modifications to fonts 3. 4 and 5 
Font 1 is Ihe Spectrum character 
set, and being held in ROM. 
ignores all your attempte to 
modify it, though the font 
designer gives the Impression 
that you are making changes 
Font 2, the small typetqce. is 
used extensively by the program. 
I discovered the hard way — the 
handbook does not warn you - 
thai inverting it makes the menu 
cursors Invisible and mirroring it 
makes the menus unreadable. It 
was virtually impossible to get 
back to normal without 
reloading Ihe program 



Cut 'n paste 



The window and the cut and 
paste options are ihe programs 
great strength. A rectangular 
window of any size 
{corresponding to ihe character 
squares] can be defined 
anywhere on screen and the 
area within it cleared, moved, 
enlarged or compressed, 
rotated, inverted or mirrored The 
design can be thickened or 
outlined, attributes changed, or 
the image scrolled Cut and 
paste has some of these 
belittles, but any size or shape 
ol area can be manipulated 
and, whereas the window option 
only allows portions to be moved 
in charactensquare jumps, the 
scroll option in cut and paste 
allows placement to pixel 
accuracy Both window and cut 
and paste have an insert mode 
which allows a second screen to 
be loaded, and portions of 11 cut 
and inserted into the current 
artwork. The ship in the 
illustration was cut from one of 
the demo screens supplied with 
the earlier Artist program, and 
inserted into the seascape 
drown with this one This is o very 
powerful facility, allowing you to 
build up a screen library and 
bring bits and pieces of several 
screens together in a new one. 

There is now a separate sprite 
designer, which has normal 
sized and enlarged screens 
upon which sprites up to 6 x 6 
character squares can be 
designed They can also be 
grabbed' trom existing screens 
and Inserted into the present 
one Sprites for animation can 
be designed and siored in a 
sequential tile — up to 79 



screens 3x3 square size, less for 
larger To test animalion, the 
speed and frame numbers are 
selected and the animation is 
demonstrated on the normal size 
screen Sprite files can be saved 
with their frame information 
'or reloading into the designer 
— or as a string ol byies for use 
in other programs 

Is The Artist ll o good buy? 
Well ... If you have an Opus 
disc drive, or are not particularly 
interested in screen dumps, yes. 
You will not find a better or more 
powertul screen art program 
than this one. But if, like me. you 
use screen dumps a lol, you 
might find it disappointing I 
would like to think that 
Soflechnlcs will do some more 
work on it and issue a Mark 2 
version withoul the bugs, driving 
the interlaces li is supposed to 
drive, and with a better 
handbook than it now has. The 
present one is rather sketchy - 
you almost hove to read 
between the lines to discover the 
full potential ol some of the 
program's options ■ and It has 
too many printing errors. Dore I 
also suggest that a free tape 
exchange far those who bought 
this flowed version would be a 
nice gesture? But certainly, 
SofTechnlcs should take another 
took at It. it is far too good a 
program to be left in the state It 
is now Coro! Brooksbank 



This is a footnote 

To save and load type fonts. 

Select the so vetoed option and 
give the tile name when 
prompted. Use the BREAK key to 
return to BASIC (Do not start the 
tape if saving). Enter as a direct 
command; 

LET 8=number 

number =62268 tor font 3 
61500 tor font 4 
63036 tor font 5 

Now enter GO TO 

72 to load from microdriveidisc 
74 to load from tape 
82 to save to microdrive disc 
84 to save to tape 

Proceed as usual to save/lood 



Advanced OCR 
Art Studio 
Ralnbird 
£24.95 



■ t arrived too late tor a 
Christmas review, but ihe new 
Advanced Art Studio should 
have gotten into the shops in 
time to make a nice Utile prezzle 
for anyone who was lucky 
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Windows 



enough to get a 128 irom Santo 
This enhanced version of 
OOP's Art Studio (which is 
specificatlv for the 128 arid won't 
run on any of the 48K versions Ot 
the Spectrum) uses the 128 s 
additional memory mainly for 
storage purposes, giving you a 
42K PAM Disc facility as well as 
a 16K 'Scrapbook' which, 
between them, allows you to 
store a number of screens, 
character sets, Fill patterns and 
$o on, and to call them back 
from memory instantly — so 
saving you oil the fuss ot Saving 
ond loading lo and trom tape 
all the time 

RAM what? 



Anything stored in this area 
simply sits there until you need it 
and con then be summoned up 
Instantly with just the press of a 
button 

The new storage facilities are 
implemented by adding o new 
sub-menu to some of the existing 
command menus and Irealing 
the PAM Disc almost as it il were 
a microdrive. Suppose that 
you're halfway through 
designing the loading screen for 
the latest mega-game when you 
decide that you want to call up 
a new character set for printing 
ihe name ot the game You push 
ihe cursor over to the Tile' 
window as you normally would, 
bui when the menu appears 
asking whether you warn to save 
your picture to lape or 
microdrive you choose the 
microdrive option. This leads you 
to ◦ new sub-menu which allows 
all the usual options for dealing 
with m I c rod rives, but also has a 



new option for the RAM Disc as 
well o$ a catalogue listing oil 
the files on RAM Disc or 
microdrive. 

Sc you simply give your 
picture a name and instantly 
save it onto the RAM Disc The 
saved picture is automatically 
verified at the same time, 
eliminating the business of 
saving ond verifying onto tape 
Next, you choose Ihe 'Text' menu 
ond select the new command, 
f ile Menu', which leads once 
more to the cassette microdrive 
choice A quick look ai the 
caiatogue shows you ihat 
Rainbird hove thoughtfully 
included a few oiler native 
character sets which ore tucked 
neatly away on Ihe RAM Disc 
You select whichever set you 
think is suitable (if you want io 
create o typeface ot your own 
there's a blank’ character set 
which can be edited, allowing 
you to do this), call bock your 
picture and get bock to work. 
This whole process takes fust a 
few seconds whereas if could 
fake minuies if you were relying 
purely on rape storage. 

As well as these alternative 
character sets Rainbird hove 
also included a couple ot sets of 
Brush' and 'Fill’ patterns to give 
you a bit of extra variety, or you 
can always create your own 
and file them away on RAM 
Disc With over 40K of RAM Disc 
to ploy with there's plenty of 
room tor all sorts of bits and 
pieces, and if you use that up 
you Can always save the RAM 
onto tape and start on a new 
disc' 

The Scrapbook facility is a 
son of souped up 'cut and past© 
option in that it gives you 16K 
worth of memory to store small 
sections of larger pictures, so 
that you can use these same 
sections over and over, quickly 
transferring them from one 
picture to another 

As tar as the business ot 
drawing pictures is concerned 
there's hardly anything lhat 
COuld be created with the 
enhanced Art Studio that 
couldn't be created on the 
original 48K version (although 
the 128 version does include a 
new arc' command), however 
the new fost storage offered by 
this version is almosi as good as 
fitting your Spectrum with a disc 
drive 

i suppose it s a tribute lo the 
quality of the original program 
that It can’t be much improved 
upon even with an additional 
80k to play with, and owners of 
mere 48K machines aren’t going 
to be let! too far behind (neither. 

I imagine, will they be too 
envious of the enhanced 
version’s enhanced puce). Bui at 
least it shows that some 
companies are finally starting to 
produce software that really 
mokes use of the 128 s full 
potential 



In cose you’re not familiar with 
mat bit of targon, a RAM Disc is 
an area of memory that is set 
aside purely for storage of 
programs, data, or, in this case 
screen pictures and patterns 
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FULL CREDIT FACILITIES FOR ACCESS AND BARCLAYCARD. 



Lineage: 4flp per word (VAT inclusive) 

Semi display £9 50 per single column cenhmetre ♦ 
VAT. Ring for information on series bookings/ 
discounts (minimum 2.5cm). 

AH Advert isemenls m iius sacuon must bf prepaid 

Ad verti Yemenis are accepted subject to the [turns and conditions 

primed on Ihe advertisement rale card (Available on request] 



Ot - 437 0699 

Send your requirements to: 
NICOLA BATY 
ASP Ltd., 1 Golden Square, 
London W1 
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QL SPECTRUM UTILITIES! 

vVme rar*^ of business practical 
programs avaiiiitiiu SAH.'IRC lur 
details i state Micro ) S 0 Micro- 
systems i ZX t HQ By< 2-i Hitt Mm 
Hens 



SLOW SCAN 
TELEVISION 

Transmit and receive SSTV 
Pictures with Ihis super ZX 
Spectrum programme No 
hardware needed, only £4.95. 

P. GOOQAUM 
9 Ryston Close, 
Downham Market, 
Norfolk. PE38 90D 
Tel: 0366 399615 



NEW ZXai SOFTWARE 

ulililies adventures books out 
ZX3I Users Club and much more 
Send SAE lo ACV 1 Fox well 
Square Soutnliclrls Norihamjii. -n 
N^l 1 r .AT 
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PLAYING GAMES 
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SPECTRUM REPAIRS 
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SINCLAIR SCRVtCS CfNlflC 
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SINCLAIR REPAIRS 
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I T Wt STEAK UECT SDNIDS 
Unit fU & F3 
Aimiiidi ERaipiiu Park 
Wiwftrwufhian nut 
HtUtihim Willi 
TUI: [OZZSJ 70SCM7 



To adverliae your repairs 
& spare* service phone 
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SOFTWARE 



THE RECKONER 

A great utility program Works 
out rnofll pofKjuir horse racing 
bels. plus greyhound iDf e-cast 
double, arid up to ii t+tetoe fold 
lor the lufKi adds i^or ihe 
bopk maker* looihaH pool si 
E3.SA Plu-i -50p PSP 
Sand ertopi uo or P 0 to 
Replay SoMwaro, Dtpt. Z. 

8 Sievenag« Ro^d. 

East Ham, London E6 2AX. 



NEW ZXfll HIRES GAME 

Arcane acNon with WAR WEB. 
£3 95 Fun lot atl IN? family wlh 
MOOTER PUZZLER « 95 Send 
SAE for teaUet Pooler Games 2J 
Pflr$l^r> AvpnuO Dagenham RM9 
5NX 



PLAN YOUR 
ADVERTISING 
BUDGET WITH ZX 
COMPUTING. RING 
01-437 0699 NOW 

ACCESSORIES 



SPECTRUM RESET SWITCH - 

Prevents damage to youf 
computet when power ph*g pu-iiera 

ii ri i i Only 0.49 inclusive 

Cheque or PO to E^ct« 

Forties Si Andreevs St. Grenna - 
PAtS 1HG OTN^f accessories 
Wnie lor Iftn? nr*i 



WARNING NOTICE 



Advertisements placed m this magazine are to be in strict compliance with our standard conditions (copies ol which 
conditions are available on request) and on the clear understanding that the adverliser warrants fnai his 
advertisement(s) does not infringe any copyright or condition of sale of any interested parly in the advertised 
product 

Further, ihe advertiser indemnifies the proprietors of this magazine in respect ol costs damages, or any other claims 
brought against them as a result of legal action arising from the publication ol the advertisement 

Any breach of these terms or the said conditions may result m prosecution of the advertiser by the proprietors 
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T / '. 7"| s»mi display: L9 W per single column centimetre VAT Minimum sizr 2cm No reimbursement-; for anc-iUllion* 
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CLASSIFIED COUPON 

ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE PAID. Address 

THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS. ' 

1 unclose my Cheque Postal Order for c for POST CODE 

insertions, made payable la Argos Specialist Pubttcvtiflfi* 

iDeMrie as necessary! DAYTIME TEL NO 
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IF YOU DO NOT WISH TO CUT YOUR MAGAZINE, PHOTOCOPY THIS FORM 



FOR DETAILS OF HOW TO TAKE ADVANTAGE OF OUR 
SERIES DISCOUNTS IN 1987 RING NICOLA BATY ON 

01 -437 0699. 




THE 



The Press 

Gllsoft 

£6.95 



The press is art adventure utility 
to complement the ever popular 
Quill and Illustrator programs. So 
don't expect ihis review to be 
technical l firmly believe 
adventures should be written not 
by programmers, but by authors, 
who have little need lor 
technical |argon 

Primary feature of the Press is 
the text compressor, which 
reduces the amount of memory 
used up by location description 
and messages in your Quilled 
game The program is loaded in 
from The Quill while your 
database is present A short 
menu appears, the new feature 
ot which is the ’Compile and 
Compress' opiion. On selection 
ol this, you are given the choice 
of fast or slow compression Fast 
will probably lake around an 
hour, while Slow con take ten 
You ore also given the choice ot 
selecting a bias lor mostly 



message or location 
compression, or an even split 

Does ihe compression work? I 
tried The Press on a fairly 
stondard text only game lhat 
used all bul two bytes ot the 
Quill's standard approximately 
30K free memory. On lost 
compression, I managed to tree 
9677 bytes, and the process took 
just half an hour Slow 
compression was not noticeably 
better, saving 9936 byies but 
taking eight hours to do SO 
However, with more complex and 
varied prose, and careful bias 
selection, slow should be more 
impressive (Gilsott say 50% is 
possible on some texts). Most 
people — particularly 
commercial writers — will always 
use Slow I expect, unless the 
compression is being carried 
out lo cram in |usl a liltle lhat 
coutdn'l previously be lilted in 
There is an option to use a 
compressor dictionary' 
prepared with a previous 
adventure this is faster than 
normal last’ though to most 
people memory will be more 
important than speed. 

The compressor has useful 
implications You can now write 
a full length texi adventure, 
compress it and add previously 
impossible graphics. Or you can 
produce relatively massive text 
adventures by compressing, 
adding more with The Quill, 
recompressing etc Using The 
Expander on the cassettes 



reverse, you can make even 
larger games by using memory 
normally taken up with the main 
Quill program However you 
cannol odd new locations or 
messages with it, you can only 
amend' them You musl include 
blank files in your original which 
can be filled in alter 
compression so your adventure 
should be precisely planned 

The Press includes numerous 
oiher helpful additions to The 
Quill, most of which previously 
tormed The Patch'. The functions, 
which ore controlled using a 
flag and a PAUSE statement in 
your original Quill program, 
include; split screen graphics Ol 
any size you wish [which they 
scroll up with the text), single 
command graphics on off 
control, a single command 
restart, same sound effects, RAM 
SAVE LOAD facility, the ability lo 
incorporate different typefaces, 
and o tew fealures which make 
including your own routines and 
loading game daio between 
parts ot a multi part adventure 
easier. Ait ol these are extremely 
useful ond most are vital to use 
if you wish to market your 
adventure 

If you're already a user ol The 
Quill, this package is a powerful 
and easy to use expansion 
However, if you miend to write 
commercially, or you don't hove 
the Quill yet, wait until Giisoff 
launch their new. Professional 
Adventure Writer 
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SPECTRUM GAME REVIEW 
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A high calibre 
motorcycle race 
simulation from 
Mastertronlc 












and Kempston options) is very 
responsive and unlike some 
motorcycle games does noi 
require pinpoint accuracy on 
every turn; missing the oplimum 
line or cornering loo fast wilt just 
result In a rapid drop down the 
field. 



The number of laps can be 
varied from 1 to 9 and as well as 
the one player game there's also 
O two-ployer option with a split 
screen display 

With such a range of options 
available Speed King II will 
undoubtedly give hours ot 
racing pleasure because if you 
find the track too simple you 
can go on to a harder one or 
alternatively cut down the 
number of laps. 

To keep track of your progress 
there is an otter race display 
which gives your placing, best 
placing so tar, your fastest lap 
and the current lap record. 

For the race game fanatic 
Speed King li can be highly 
recommended- 



■f you wont to odd o 
motorcycle simulation game to 
your software collection, look no 
further. Speed King II is on 
excellent package, crammed 
with options that for a budget 
price offers outstanding value for 
money 

For starters there are nine 
tracks to choose from, ranging 
from Sllverstone (the easiest) to 
Brands Hatch (the hardest). The 
race action itself has been 
pitched at Just the right degree 
of difficulty You start ai the back 
of the grid with 19 other riders to 
overtake on your way lo the 
finishing line. It's impossible to 
crash; hit another rider and your 
speed plummets to 2 ero as it 
does when you career off the 
track. While lacking in realism 
this makes for a better game as 
there's nothing more annoying 
than being eliminated for a tiny 
mistake. 

The handling of the bike 
(there are keyboard. Interface 2 



Speed King 
Masterfromc (MAD 
Games} 

£2.99 








SAME GREAT MAG- 
GREAT NEW LOOK!! 









It was a one in a million accident - 
but Number Five, designed to be a 
strategic artificially intelligent 
weapons system, the most 




again to find out what went wrong. 
The president of Nova Robotics wants 
to capture him before the weapons he's 
carry ing kill millions of civilians. 



sophisticated robot on the planet. And the security chief wants to 

has escaped - and has come to [ II J f I I ■ I blow him up so that he can get 

the conclusion that he's alive! I II I I III home in bme for dinner 

Now the scientist who put him 11^ I II I YOU are Number Five... YOU are alive 

together wants to take him apart \ I I and YOU have got to stay that wayl 









